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NOVEL COMPOUNDS AND COMPOSITIONS AS PROTEASE INHmiTORS 

♦ 

5 ThbInvention 

This {plication relates to compounds and compositions for treating diseases 
associated with cysteine protease activity, particularly diseases associated with 
activity of calbepsins K, L or S. 

DESCRIPllON OF THE FIELD 

Cysteine proteases represent a class of peptidases characterized by the 
preseoceof a cysteine residue in the catalytic site of the Cysteine proteases 

IS are associated with tbie nonnal degradation and processmg of protd^ Theabeixant 
activity of cysteine proteases, e.g., as a result of increased expression or enhanced 
activation, however, may have pa&ological consequmces. hi this regard, certain 
cysteine proteases are associated with a number of disease states, including arfiuitis, 
TTnifiriiiar dystcophy, inflammation, tumor invasion, glomerulonephritis, malaria, 

20 periodontal disease^ metachromatic leukodystrophy and others. For exanq>le, 
increased cathepsin B levels and redistribution of tiie enzyme are found in tumors; 
tiius, suggesting a role for the enzyme in tumor invasion and metastasis. In addition, 
abemnt caQiq)sinB activity is impficated in such disease states as ifaeumatoid 
ardiritis, osteo arthritis, Pneumocystis carinii, acute pancreatitis, inflammatory airway 

25 disease aiul hone and joint disorders. 

The prominent expression of catbepsin K in osteoclasts and osteodast-related 
multinucleated cells and its hig^ collagenolytic activity suggest that the enzyme is 
involved in osteoclast-mediated bone resorption and, hence, in bone abnormalities 
such as occurs in osteoporosis. In addition, cattiepsin K expression in the lung and its 
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dastinolytic activity suggest tiiat the enzyme plays a role in pulmonaiy disoid^ as 
well. 

Cathq>sm L is iiqplicated in nonnal lysosomal pioteolysis as well as several 
disease states, including, but not limited to, metastasis of melanomas. Cathepsin S is 

5 implicated in Alzheimer's disease and certain autoimmune disorders, including, but 
not limited to juvenile onset diabetes, multiple sclerosis, pemphigus vulgaris. Graves' 
disease, myasthenia gravis, systemic li^us erytfaemotasus, rheumatoid arftritis and 
Hashimoto's thyroiditis. In addition, calfaq)sm S is implicated in: allergic disorders, 
including, but not limited to astibma; and allogenic immune responses, including, but 

10 not limited to, rejection of organ transplants or tissue grafts. 

Ja view of the number of diseases wbsreia it is recognized that an increase in 
cysteine protease activity ccmtributes to the patholo^ and/or syniptomatology of the 
disease, molecules which are shown to inhibit the activity of flns class of enzymes, in 
particular molecules viduch are inhibitars of calhq>sins B, K» L and/or S, will be 

IS useful as therapeutic agqots. 

Summary OF TEiB Invention 

This Application relates to compounds of Fomomla L 

20 




I 

in which: 
in which: 

25 is selected fixm a groiq) consisting of -CRV-, -CRV- and -NR'-, wheran: 
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R asd R alcmg with the cad)on atom to wluchflieyare.attached 




5 where R^^ and R^ independently rqxresent hydrogen or hydroxy, altematiyely R^^ 
andR^^ can be taken together to represent aaoxo (=0) groiq>; 
R^ is hydrogen or (Ci-^)alkyl; and 
R' is (Ci^)aa^ or (CH2)i-3 cyclqpiopyl ; 
R' is hydrogm or (C]^)alk;^; 
10 R^ is selected fiom a group consisttng of hydrogen and R^; 

attanativelyR^ andR^ togefiier represent C2.5 alkylene or -CHiNR^Cafiz-, or both R^ 
andR^ simnltaneoiisly refxreseixt jQuoro; 

R^ represents (Ci^) alk^ optionally substituted with a groiq> selected fiom -NR^^» 
.NR*C(0)R^, -NR*C(OPR^, -NR*C(OJNR*R^, -NR'^C(lm^)^IR*^^^ -OR^^ 
15 -SR^, -S(0>R^, -S(0)2R^, -C(0)R^, -C(0)OR^^ ^OC(0)R^^ -C(0)NR«R^, 
-0C(0)NR^^,-S(O)2NR*R^,-P(^^^ <:aNR^^, 
-SOiNR^R^ and -0P(0)(OR*)0R^; 

R^ is selected fiom a groiip consisting of (Ci-4)alk)i, -(CH2)M(C3.i2)cycloaIkyl, 
-(CH2)o.3hetero(C5-io)cycloaIkyl, -(CH2)a.3(C6-io)ai3d, -~(CH2V3heten)(CMo)aryi, 
20 -<CH2)o-3(C9^io)bicycloaiyl and -<CH2)o-3hetat>(C8-io)hicycloaryl; 

R^ is selected ftom a ffoup consisting of (C6.io)ar>d, (C3.io)cycloa]kjd, (C3. 
io)heterocycloalk3d> het6ro(C5.io)aiyl, (C9^io)bicycloat^ and 

hfitero(C8.io)bi<^loaryl, i^erdn: 

R may be sid>stituted fottliier by a ladical selected fiom a group conastiiig of > 
25 xWR^\ 

-XWC(0)R^', -X*NR«C(OPR^\ -X^»C(0)NRV, -X^»C(NR»)NR'r", - 

-x^sR^*, -x^ioyseK -x^s(0)2R^. -x^aoyR^ -x'c(0)or^', -x^oc(0)r^'. 
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-X^C(pytJBi^^\ -X^OCCONR^R^. -X^S(0)21JR"r", -X?P(0)(OR»X)R^', -x^or^, 
-X^CX)NR"R^, -X^SOzMI'R^ , -X^0P(0)(0R')0R^' and -R*', wheran: 

X^ is a bond or (Ci^)a]]cylene, R' at each occmrence indepeaodraitly is 
hydrogen or (Ci^)alkyl, R^ iqxresents -CH2CH2-N(CH2CH20H)2, 
5 -CH(CH3)CH2N(CH3)2, -CH2CH2OH, -CH2CH2N(CH3)2 or -Cai2CN. and R^* is - 
(Ci^)a]k^ or -X^^, wherein X^ is as defined above and R^ is selected ftom a groiq> 
consisting of (C3-io)cycloalkjdL heten)(C5-io)cycloaIk:^ (CsAoisry^ hetero(C5-io)atyi, 
(C9Lio)bicycloaiyl and hete3X)(C8.io)bicycloaryi, wherein: 

R^ may be substituted further by a radical selected from a groiQ) consisting of 
10 -X^'R^, -X^'C(0)R^, -X^*C(0)0R^, -X^*C(0)NR*R". -X^OR^, 
-XWCCNR'JNR'^^, -X'SR^, -X'S(0)R^,-X'S(0)2R^,-X'C(0)R^, 
-X^OC(0)R^, -X^CXOPR^, -X^C(0)NR'^^,-X^OCKO)NR'^^,-X^S(0)iNR^^^ 
-X'OR^, -X^C0NR*R", -X^SOjNR^R^, -X^0X0R")0R^. -X^OP(OXOR')OR^ 
and 

15 -R^,wbefein: 

X^ is a bond or (Ci^)a]](ylene and R* at each occmreoce indepeadoitly is hydrogen cx 
(Ci^)allcyl. ttP iqjresents C3J2CH2-N(CH2CKbOH)2, CH(CH3)CHiN(CH3)2, 
C^CEEzOH, CH2CBI^(CH3)2 or C^CN, and R^ is (Ci.«)alk^ or -X^^, 
wherein X^ is as defined above and R^ is selected fixim a groiq> consisting of 

20 (C3.io)cycloalkyl, hete(lro(C5.to)cycloalkyl, (C6.io)ai>1, heteio(C5-io)aryl, 
(C!Mo)bicycloaiyl and heteio(C8.io)bicycloaryl, wherein 

R^ may be substituted further by a radical selected from a groiq) consisting of 
-X^*R^, -X WC(0)R^, -XWC(0)OR^, -X^OR^, 
-X^'C(0)NR*R^. -X^'C(NR>IR*R^. -X'SR", -X^S(0)R^, 

25 -X^S(0)2R^,-X'C(0)R^,-X^0C(0)R^, -X'C(0)OR^. -X'C(0)NR'^", 
-X^0CX0)NR'R^. -X'S(0)2NR*R^, -X^(0)(0R*)0R". -X^OR^, 
-X^C0NR*R®, -X^SQzNR^R^, -X^OP(OKOR')OR" and -R^, Tn^ierein: 
X^ is a bond or iCi^)sSkyleaae and R^ at each occurrence independently is hydrogen or 
(Ci^)alkyi. R^i«present8<aH2CEtN(C3lKai20H)2, -CH(CH3)CaaijN(CH3)2, 
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-CH2Caa20H, -C3l2CH2N(CH3)2 or -CHiCaJ, and is -(Ci^)alkyl or -X^^, 
^erdn is as defined above and is selected fiom a fftoxxp consisting of 
(C3-io)cycloalk^ hetero(C5-io)cycloaIkyl, (C6.io)aryi, hetero(C5.io)aijd, 
((Vio)bicycloaryl and hetero(C8-io)bicycloaiyl; wherein any of fhe (C3-io)cycloalkyl, 
5 hetero(C5-io)cycloalkjd, (C6-io)aiyl, hetero(C5.io)aryl, (C9-io)bicycloaryl and 
hetero(C8-io)bicycloarjd contained within R^ R^, R^ and R^ may be substituted 
fintb^ with up to five substituents selected from a groiq) consisting of (Ci^)alky], 
(Ci.6)alkyiidene, cyano, halo, nitro, halo-substituted (Ci.3)a]kyi, -X^\^^^ 
.XW^C(0)0R^^ -XW^C(0)^IR^^^^ -XW^C(NR^^^^^^ -X^OR'^ - 
10 X^SR}^ 

-X^C(0)OR^^ -X^C(0)NR^^*^ -X^S(0)2NR^^^^ -X^(OXOR*)OR'^ - 
X^OR^, 

-X^CONR^R^, .X^C(0)R^^ -X^SQzNR^R^, -X^S(0)R'^, 
X^OP{0)(OR^OR*^ 
15 -XW^C(0)R'^ -X'S(0)2R" and -X^C(0)R*^ wherein: 

X^ is abond or (Ci^)allqden^ R^ rqiresents -CaEl2CE!2-N(CH2CH20B52, 
<H(CH3)CH2N(CH3)2, <H2CH20H, <H2CH2N(CH3)2 or ^2CN, R*^ at each 
occunreoce indq>exidenfly is selected firom a-gro^ 

(Ci.3)all^ or halo-substituted (Pu^yaJkyl and R^^ is -(Ci.3)a]k^ or halo-substituted 
20 (Ci.3)alt^; and 

the ^-oxide derivatives» prodrug derivatives, protected dedvatives^ individual stereo 
isomeas and mixtures of stereo isomers, and phannaceutically acceptable salts thereof 
with ttte proviso that only one of R^R^, R^andR^rqiresentsafiisedbicycliciing 
stnictore. 

25 A second a^ect of this invention is a phannaceutical conq>osition tiiat 

contains a conipoimd of Formula I or a ^-oxide derivative, prodrug derivative, 
individual isomer or imxture of isom^ or a phaimaceutically acceptable salt thereof 
in admixture with one or more suitable exdtpients. 

A third aspect of this invention is a method of treating a disease in an animal 

30 in whidi inhibition of a cysteine protease can prevent, inhibit or ameliorate the 
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pathology and/or synqitoznatology of the disease. Said method conqnises 
administering to the ammal a ftera|>eiitically effective amount of compound of 
Fomiula I or a ^-^xide denvaliye> pxodrog daivatiye» individual isomor or mixtuze of 
isomers or a phannaceudcally acceptable salt thereof. 
S A fourth aq>ect of this invention is the processes for preparing conq)ounds of 

Formula I and the ^-oxide derivatives, prodrug derivative, protected derivatives, 
individual isomers and mixtures of isomers, and the phaimaceutically acceptable salts 
thereof as set forth in "Detailed Description of the Invention". 

10 DETAn^D Description OF THE Invention 

Definitions: 

IMess otherwise stated, the following teims used in the specification and 
claims are defined for the purposes of tins AppHcadon and have the meanings given 
IS this Section: 

^AHcycfic" means a moiety characterized by arrangement of the caibon atoms 
in closed nonraromatic ring structures having properties resembling those of alq>hatics 
and may be saturated or partially unsaturated with two or more double or triple bonds. 

^Aliphatic*' means a moiety diaracterized by stndg^ or biandied chain 
20 arrangement of the constitueDt carbon atoms and may be saturated or partially 
unsaturated whh two or more double or tr^le bonds. 

^Alkyl" represented by itself means a straight or branched, saturated or 
unsaturated, aliphatic radical having the number of caibon atoms indicated (e.g., 
(Ci^)alk^ includes medi^ d&yU propyl, 2-methylpiopyl, butyl, vin^ ally!, 
25 l^ropen^ isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-methyiallyl, etiiyn^ 
I-propynyl, 2-i[iropynyl, and the Hke). Alkyl represented along with another radical 
(e.g., as in aryialkyl) means a straigjit or branched, saturated or imsatimited alipliatic 
divalent radical having the number of atoms indicated or when no atoms are indicated 
means a bond (eg., (C6.io)aryl(CM)aIkyl includes phenyl, benzyl, phenetiiyl. 
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l-pheayleOryl S-phen^iopyl, and ike like). An alkyl groiqp can be substituted wilb 

one or more groiq>s selected fiom 

-NH2, -NH(CH3)i^ -N[(CH3)i^]2, -OH and -OCHa- 

^Alkj^ene", unless indicated ofhearwise^ means a straight or branched^ 
S saturated or unsaturated, aliphatic^ divalent radical having the number of carbon 
atoms indicated (e.g.» (C^.5)alkylene includes ethylene (-CH2CH2- or -CHCCHa)-), 
1-methylediylene 

(-CH(CH3)CH2-), trimrfhylene (-CH2CH2CH2-), tetramethjdoie (-CH2CH2CH2C3J2-), 
pentameth^ene (-<JE[2CH2CH2CH2CH2-), and the like). Thus, a conqpound of 
10 Fomiula I in ^ch togeOier wifli forms pentamediylene is dqpicted by the 
following illostiation: 




wherein R^, R^ and R^ are as defbed in the Summary of the IhventioiL 

'"Alkylidene** means a strai^t or branched saturated or unsaturated, aliphatic, 
15 divalent radical having tbe numb^ of carbon atoms indicated (e.g., (Ci^)all!^hdene 
includes mefiiyleae (CH2), ethylidene (CHCH3), isoprqpylidene (C(CH3)2), 
propyhdene 

(CHCH2CH3), a]l:^denB (CHCH CH2), and flie like). 

'^Amino'* means the radical -NH2- Unless indicated otherwise, the 
20 compounds of the inventiGn containing amino moieties include protected derivatives 
thereoE Suitable protecting gcoiq>s for amino moieties include ace^ 
liert-butaxycaibon^ benzyloxycaiborryl, and the like. 

"Animal" includes humans, non^iuman mammals (e.g., dogs, cats, rabbits, 
cattle, horses, sheq), goats, swiijie, deer, non-human primat^ such as monkeys, apes, 
25 dtc., or the like) and nonrmammals (e,g>, birds, or die Hke), 
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"'Axomatic" means a moiety i^ecein the constitueat atoms make iq> an 
misatmated ling systsem, all atoms in the ring system are sp2 hybridized and flie total 
number of pi electcons is equal to 4n + 2. 

**Aryl'' means a monocyclic or fused bicyclic aiomatic ring assembly 
5 containing the total number of ring carbon atoms indicated. For example, optionally 
substituted (C6.io)ar3d as used in tliis Application includes phenyl, 3-bromophenyl, 

3- carbamo>^henyl, 4-caibamoyIphm)i, 3-[2-<l-methy^yirolidin-2-yl)- 
ethoxycarbonylaminojphenyl, morpholin-4-ylcaxbonylmethyl, 3-(2-morpholiDh4- 
yledioxycarbonylamino)phaiyl» 3-[3-<3-moipholiii-4-ylpropyl)ureidolphenjd, 

10 n^hth-l-yi, n^hthr2-^ 3-nitrophenyl, 4-nitrophenyl, 2-meaioxypheQ^ 

4- methDxyphenyl, 3-phenoxypbenyi, 4phenoxyphenyl, phenjd, 

4- (3-pyrid-3-yhnethylureido)phenyl, 4<3-pyrid-4-ylmefhylureido)phenyl, 
3^yrid-3-ylphenyl, 4-(3-pyrid-4-ylureido)pheQyl, 4'-sul&mo^iphenyl-3-yl, 

5- thien-S-ylpheayl, and the hke. 

IS "^icycloaryl" means a bicyclic ring assembly containing the number of ring 

caibon atoms indicated, whoxin the rings are fused and oue^ but not both, of Ifae xing3 
comprising the assembly is aromatic, and any carbocyclic ketone, Ihioketone or 
inunolffitone derivative thereof (e.g., (C9uio)bicycloatyl includes 1,2-dihydroiiaphtiiyl, 
5,6 J,8-4etrahydron^h£bi-*l-yl, 2,4-dioxo-l,2,3,4-tetrahydromq>hfliyI, indan^ indeuyl, 

20 l,23,4-tetrahydroQ9h]fayl, and tiie like). 

^^aibamoyf ' means the radical' -C(0)NH2. Unless indicated otiierwise, the 
compounds of tiie invention containing carbamoyl moieties include protected 
derivatives thereof. Suitable protecting groiqis for caifoamojd moieties include acetyl, 
ferr-butoxycarbonyl, benzyloxycaibonyl, and tiie like and both the m^rotected and 

25 protected derivatives fall wittiin tiie scope of tiie invoitioiL 

"CaibocycUc ketone, tiuoketone or iminoketone derivative'' means an alicyclic 
derivative \^erem one or more ring members are substituted by an oxo (=0), tfaioxo 
(=S) or imino (=NR) groiq), herein R is hydrogen, (Ci^)alkyl or a protecting gioiq> 
(e.g., l-oxoindan-5-yl, 3-tfaioxocycloh6xyI, 5-iminop9eridin-3-yl, and the like). 
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'ti^aiboxy^' means the radical -C(0)OR IMess indicated oflierwise, the 
. CQnqx>mids of fte invention contaimi^ carboxy moieties include protected derivatives 
tiiereo£ Suitable protecting groiq>s for caiboxy moieties include benzyl, tertAnstyl, 
and Ifae like. 

5 ''Cycloalkyl'* means a saturated or partially unsaturated, monocyclic ring, or 

bridged polycyclic ring assembly containing ttie number of ring carbon atoms 
indicated, and any caifoocyclic ketone, thioketone or iminoketone derivative thereof 
(e-g., (C3-io)cycloalkyl includes cyclopropyl, cyclobutyl, cyclopentyi, cyclohexyl, 
cyclohexen^ 2,5-cyclohexadienyl, bicyclo[2.2J2]octyi, adamantan-l-yl, 
10 decahydrcn^bth^ oxocyclohex^ dioxo(^lohexyl, thiocycloheicyl, 

2- oxobicyclo[2^.1]hq)t-l-yl, and the like). 

1>isease'* specifically includes any unhealthy condition of an animal or part 
thereof and includes an unhealthy condition that may be caused by, or incident to, 
medical or veterinary therapy iqypUed to tiiat animal, ie., the "side effects" of sucb 

15 tiierqiy. 

''Halo" means ihioio, cfalopo, bromo or iodo. 
"Heteioaryi*' means aryi, as defined m tiiis Application, provided that one or more of 
the ring carbon atoms indicated are replaced hy a hetero atom moiety selected fixnn 
N, NR» O or S, ^idierein R is hydrogen, (Ci^)a]]^ or a protecting group, and each 

20 ring is comprised of 5 or 6 ring atoms. For exanqple, optionally substituted 
hetero(C5.io)aryi as used in this .application includes 4-p--aminophen^)fliiazol-2-yl, 

3- (6-aminqpyrid-3-yl)phen^ 2H]imethylanimotfaiazol-4-yl, 
3-(4,6-dimedi^pyrid-2-yl)phenyl, 6-meaoxypyridr3^yl, 
2-<4-morpholin-4-ylphaiyl)thiazol-4-yl, 4-(3-mtrophenyl)fhiazol- 2-yl, 

25 2-phenyithiazol-4-^ 4^henylthia2ol-2-yl, pyrid-2-yl, pyrid-3-yi, pyrid-^jd, 

2- pyrid-4-ylaniinotfaiazol-4-;^ 3-pyrid-2-yiphenyl, S-pyrid-S-ylphenyl, 

3- pyrid-4-ylphen^ 2-pyrid-4-ylthia2ol'4-yl, 4-pyrid-4-ylthiazol-2-yl, 
4<4-pyrrolidin-l-ylphenyl)flriazol-2-yl, thien-2-yl, thien-3-)4, thien-^-ylphoayl, 
thiazol-2-^henyl, 6-bromopyrid-2-ylphenyl, 6-faromqpyrid-3-ylphenyl, 

30 3-(23-dihydrobenzo[l,4]dioxin-6-yl)phenyl, 
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3<2»3HlihydrobeDzo[l^]dioxol-5-3%haiyl, mdol-l-3d, and Hie like. Suitable 
protectfaoig gpnsps include tert-hvtaxyc2a^:)myU benzylo^ncaiboiiyl, benzyl, 
44nedioxybenzyl, 2-mttobenz^ and flie like. 

^^eterobicycloaiyl'' means bicycloaiyl, as defined in this ^^jTplication, 
S provided that one or more ofthenngcaibon atoms indict 

atom moiety selected ficom N, NR, O, S or B, whearein R is hydrogen, (Ci^)aJkjd 
or a protecting groiqp, and any caibocyclic ketone, Ifaioketone or iminoketone 
derivative thereof. In general, the term heterobicycloaryl as used in this Application 
includes, for example, beozo[13]dioxol-5-yl, 3,4-dihydTo-2J3-[l,8]naphthyridinyl, 

10 3,4-dihydro-2ffHiuinolinyl, 2,4Hiioxo-3,4Miihydro-2ff-quinazolinyl, 3-oxo- 
23-<hhydrobenzo[M]oxazmyl, 5,6,7,8-tetrahydroqiiinolin3d, and the like. Suitable 
protecting groi^ include reTt-butoxycarbonyl, benzyloxycaib(my], benzyl, 
4-meth0xybeDzyl, 2-mtrobeozy], and the like. 

''EteteirocyDloalk^ means cycloalkyl, as defined in this Apphcation, provided 

IS that one or more of tiie ring carbon atoms indicated are replaced by a hetero atom 
moiety selected from N, NEl, 0> S or B, Therein R is hydro^n, (Ci^)alk^ or a 
protecting group, and any caibocyclic ketone» thioketone or iminoketone derivative 
thereof (e*g., flie texm lietecocyclo(C5.io)aIkyl includes imidazolidinyl, morpholinyl, 
piperazmy], piperidyl, pycroHdiii^ pycrolinyl, quinuclidinyl, and &e like). For 

20 exanq^le, optionaUy substitiited heten>(C5^^ ... 
define R^ includes morpholin^yl, l-melfa^ynolidm-2-yl, pyrrolidin-l-yl, 
tetrahydrofur-2-yl, and the like. Suitable protecting groiq>s mctude acetyl, 
l(er^4nitoxycaibon^ benzyloxycarbon^ benz^ 4-methoxybenzyl, 2HDitiobenzyl, 
and the like. 

25 "hydroxy" means the radical OH. Unless indicated otherwise, the 

compouxids of the invention containing hydroxy radicals include protected derivatives 
1faem)£ Suitable protecting gpyvps for hydroxy moieties include benzyl and the like. 

"Isomers" mean conqpounds of Formula I having identical molecular formulae 
but differ in the nature or sequence of bonding of dieir atoms or in Uie anangement of 

30 their atoms in space. Isom^s that difEer in the arrangement of their atoms in space 
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are tenxied "stereoisomers". Stereoisomeis ttiat are not iniiror ii^^ 
are termed "diastereomeacs" and stereoisomers tibat are nonsuperimposable miiror 
images are temied "enaotiomers" or sometimes "optical isomers". A carbon atom 
bonded to four nonidentical sobstituents is teemed a "chiral center". A conopound 
5 with one chiral center has two enantiomeric forms of opposite durality is termed a 
"racemic mixture". A coiiqx>and that has more than one chiral center has 2^^^ 
enantiomeric pairs, where n is the number of chiral centers. Compounds with more 
than one chiral center may ejdst as ether an individual diastereomer or as a mixture of 
diastereomers» termed a "diastereomeric mixture". When one chiral center is present 

10 a stereoisomer may be characterized by ^e absolute configuration of that chiral * 
center. Absolute configuration refers to the ammgement in space of the sii^ 
attached to the dbiral center. Bnantiomers are characterized by the absolute 
configuratton of their chiral centers and described by the Sr and jS-sequencmg roles of. 
Cafan, lo^ld and Ptelog. Conventions for stereodiCTiical nomoiclature, methods for 

15 tibie determination of stereochemistry and the separation of stereoisomers are well 
known in the art (e.g., see "Advanced Organic Chemistry", 3rd edition, March, Jerry, 
John Wiley & Sons, New Yoric, 1985). It is understood that the names and illustration 
used in this Application to desoibe compounds of Formula I are meant to be 
encompassed all possible stereoisomers. 

20 "Leaving group" has the meaning conventionally associated with it in 

synthetic organic chemistry, i.e., an atom or group displaceable under alkylating 
conditions, and includes, halogen^ hydroxy, alkyloxy, alkylsulfonloxy (e.g., 
mesyloxy, ethanesulfonyloxy, or the hke), arylsutfonyloxy (e.g., benzenesulfonyloxy 
and tos^oxy, thien;^oxy), dihalophoi^hihoyloxy, tetrahalophosphaoxy, and the like. 

25 "Nitco" means the radical NQz. 

^Optional" or ''optionally^ means that the subsequently described event or 
circumstance may or may not occur, and that the description includes instances where 
the event or circumstance occurs and instances m which it does not For example^ the 
jdirase can be optionally substituted " means tiiat die moiety referred to may or 

3 0 may not contain substituents in order to &U within Ifae scope of tiie invention. 
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"i^-oxide derivatives" means derivatives of compouiids of Foimula I in ^^ch 
nitrogens are in an oxidized state. 0.e;» 0-N) and whicb possess &e desired 
pharmacological activity. 

• "Qxo" means the radical =0. 
5* "Pathology" of a disease means the essential nature, causes and development 

of tiie disease as well as the structural and functional changes that result fiom Ihe 
disease processes. 

Thamiaceutically acceptable" TTiftflTiR that which is useful in preparing ^ 
pharmaceutical composition tiiat is generally safe, non-toxic and neither biologically • 

10 nor otherwise undesirable and includes that which is accq>table for v^eiinary use as • - 
well as human pharmaceutical use. 

"Pharmaceutically acceptable salts'* means salts of coQqx>unds. of Formula I 
which are pharmaceutically acceptable, as defined above^ and whidi possess the 
desired pharmacological activity. Such salts inchide acid addrtion salts formed wi& 

IS inorganic acids such as hydrochloric add, hydrobromic add, sutforic add, nitric add, > 
pho^horic add, and the like; or with organic adds such as acetic add, propionic 
add, hexanoic add, hq>tanoic add, cyclqpenftanepropionic add, glycoUc add, 
pyruvic add, lactic add, malonic add, succinic add, malic add, maldc add, fumaric 
add, tartaric add, dtric add, benzoic add, a-(4-hydroxybenzoyl)ben2X>ic add, 

20 drmamic add, madelic add, melhanesulfonic add, eOianesDlfonic' add, 
' 1,2-eSianedisulfonic add, 2-hydroxyethanesu]fi>nic add, benzenesulfonic add, ' 
jT-dilorobenzenesulfonic add, 2-n^hthalenesulfonic add, /7-tohienesulfiinic acid, 
camphorsulfonic add, 4-meth^icyclo[2.2.2]oct-2-ene-l-carboxylic add, 
giucoh^tonic add, 4,4'-meaiylen*is(3-hydroxy-2-cne-l-carboxyUc acid), 

25 3-phen^ropionic add, trimetii^acetic acid, tertiary butylacetic add, lauryl sulfimc 
add, gluconic add, glutamic add, hydroxyn^phthoic add, salicylic add, stearic acid, 
muconic add and tiie like. 

Pharmaceutically acceptable salts also include base addition salts which may 
be formed when addic protons present are cq>able of reacting with inorganic or 

30 organic bases. Acceptable inorganic bases include sodium hydroxide, sodium 
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catbonate^ potasshim hydroxide, alimdniim hydroxide, ammonimn hydroxide and 
caldiim hydroxide. Accq>table oi^amc bases inchide ethanolanm 
triefhanolamine^ tromeQianQdB^ ^-]neth)dglucamine and the like. 

"Prodrug derivatives" means derivatives of compounds of Formula I which are 
5 converted in vivo to the corresponding non-derivadzed form of a compound of 
Formula L 

"Protected derivatives" means derivatives of confounds of Formula I in 
which a reactive site or sites ate blocked with protective groups. Protected derivatives ' 
of coixq>omids of Formula I are useful in the preparation of compounds of Formula I 
10 or in tbemsehresinay be active cysteine protease inhibitors. A comprehensive list of 
suitable protective groups can be found in T.W. Greene, Protective Oroups in 
Organic Synthesis^ John Wiley & Sons, Inc. 1981. 

**Thetapaitically effective amount" means that amount which, when 
administered to an animal for treating a disease, is, by itself cxr in combination with 
IS additioiidac^e ingredients, snfiSdent to effect such treatmei^ 

"Treatment" or "treating" means any adnrndstration of a cQnq>ound of the 
present invention and includes: 

(1) Preventing the disease from occurring in an animal which may be 
predisposed to the disease but does not yet experience or display the pathology or 

20 symptomatology of the disease, 

(2) Inhibiting the disease in an animal that is experiencing or displaying 
the pathology or symptomatology of tiie diseased (i.e., arresting further development 
of the pathology and/or symptomatology), or 

(3) Ameliorating the disease in an animal that is e)q>eriencing or 
25 di^laying the pathology or symptomatology of the diseased (ie., revearsing the 

pathology and/or symptomatology). 

"Ureido" means the radical -!NHC(0)NH2. Unless indicated otherwise, tiie 
compounds of tiie invention containingtureido moieties include protected derivatives 
tiiereof Suitable protective groiqps for ureido moieties include acetyl, 
30 terr-butoxycaxbony], benz^cncycaibonyl, and the like. For example, a compound of 
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Fomnila I ^eran the R coutaiiis an meido radical may exist as dflier the 
unprotected or a protected derivative and both the mqnrotected and protected 
derivatives fiU within the scope of the invention. 

S Specific Embodiments of the Invention: 

While Uxo broadest definition of tiiis invention is set forth in the Summary of 
the Invention, certain aspects of the invention are preferred. One preferred 
embodiment provides compounds of Formula I in which: 
- X' is-CR^^- or -CHR^s 
10 R^isH; 

R' is (€4^) branched alk^ or-CHj-cydopropyl; 
R^ishydrogBn; 

R^ishydrog^or R^ atteniatrvely,R' andR^t(^edid:rqpresent-<H^ 
-CH2-NR*-CaH2-; 

IS R^ xeproseots (Qm) alk^ optionally sobstitoted with a group selected fiom - 
NR*C(0)OR^. -OR^, -SR^, -S(0)R^. -S(0)2R^, <;(0)R^, -SO^ and - 
0P(O)(OR*)0R^; 

R^ is (C6.io)azyl or lietero(C5.io)ary], wherein R^ m^ be substituted fiirflier by a 

radical selected from a gfoxsp consisting of -X^NR^^\ -X^NR^C(0)R^^ - 
20 xWC(0)OR". 

-XWC(0)NR*R", -X^OR^*, -X^SR^, 'X^C(P)R^\ -X^C(0PR^\ -X^0C(0)r2\ - 

X^C(0)NR*R^',-X^0R^, -X^CONR^^ and ".R^^ wherein: 
X^ is a bond or (Ci^)a]kylme, R^ at each occurrence indqpendentiy is hydrogen or 

(Ci^)aIIqi and R^^ is (Ci^)alkyl or -X^^, wherein X^ is as defined above; 
25 R^ is selected fiom a group consisting of hetero(C5-io)eycloa]kyl, (C6-io)aryl» 

hel0t>(C5.io)ar^ and h^e3nD(C8-io)bicycloaryl, whCTem R^ may be substituted fiirther 

by a radical selected fixmi a group consisting of (CM)alli^ -X^NR^^» - 

X^C(0)NR^^, 

-X^OR^, "XWC(0)OR^, -X^S02NR^^, -X^C(0)NR^23^ -X^SQzNR^R^, - 
30 X^COR^, -X^OR^. -X^S(0)iR^, X^(R*)2 and -R^, wherein X^ is a bond or 
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(Ci^)a]l^ene, iq[nreseats -^^EiCHi-NCCHiCHiO]^, -CHCCHsKHzNCCHa)!, - 
CH2CH2OH, -CHzCNor 

-CH2CH2N(CH3)2> at each occatrence indq)endexifly is hydrogen or (Ci-6)alkyl and 
R^ is (Ci^)a]lQd or -X^^^ \i^eiein is as defined above; 
5 R^ is selected from a group consisting of hetero(C5-io)cycloalkyl and 
heteaco(C5-io)ar)4 ^aran R^ may be substituted furtho: with R^, -X^OR^, - 
X^^^, -X^COOR^and 

-X^S02NR^^; wherein X^ is a bond or (Ci-6)alkylene, R^ represents 
-CH2CH2-N(C3B[2Caa20H)2, -C3I(CH3)CHJSf(CH3)2, -CHaCHzOH, -CHzCNor 

10 -CH2CH2N(CH3)2^ R^ at each occurrence independently is hydiogm or (Ci^)alkyl 
andR^ is (Ci^)alkyl or -X^, wheranX^ is as defined abov^ 
R^ is heterD(C5-io)cycIoaIk^ and wherein any of the (C3.io)cycloalkyl, 
hetero(C5.io)cycloaIl^ (C6.io)ar^ hetero(C5.io)ar^ (C9.io)bicycloaryl and 
heleto(Cs.io)bicycloac^ contained within R^ R^, R^ and R^ may be substituted 

IS farther with 19 to five substttoents sdected fimn a gpxap consisting of (Ci^)alkyl, 
cyano, halo, nitrb, hdo-sobstituled (Ci^^^ 
-X^OR^ and -X^C(0)R^^ wherein: 

X^ is abond or (Ci^)BSkylm^ R^ represents <9l2CH2-N(CH2CH20H)2, 
-C5!(CH3)CH:^(CH3)2> -CH2CH2OH, -C3a2CH2N(CH3)2 or -CH2CN, R^^ at each 
20 occurrence indqiendentty is selected fitxm a group consisting of hydrogen, (Ci.3)allsyl 
or halo-substitnted (Ci.3)alkyi and R^^ is -(Ci.3)alkyl or halo-substituted (Ci.3)alkyl; 
and 

the i^-oxide derivatiyes, prodrug derivatives, protected derivatives, individual stereo 
isomess and mixtures of stexeo isomers, and phannaceutically acceptable salts ftereoC 
25 with the proviso that only cme of R^,R^, R^ and R^ rq)resents a fiised bicyclic ring 
structure. 

A finfiier prefen:ed embodiment of the present invention provides compounds 
of Formula I ^^h^rein: 

X^is-CHR^S 
30 R^is j-propyl; 



15 



wo Ql/49288 PCr/USOl/00341 



R^ishydio^or R^; 

tepresents (C4) alkyl optioBaUy substituted ^m&i a groiip selected fiom - 
NR*C(0)OR'^or 
-SR^; 

5 R^ is phenyl or hetero(C5-6)arji, wherein R^ may be substituted jfurther by a radical 
selected fiom a group consisting of -X^*R^\ -X^^C(0)R^^ -X^*C(0)OR^^ 
and 

R^'is-X^^; 

10 R^ is selected fiom a gcoiq> consisting of heteio(Cs-6)cycloaIky], (C6)aryl, 
hetero(C5.io)aryl and hetQt>(C^)bicycloaTyl, wherein R^ can be optionally 
substitated fiuther by a radical selected &om a group consisting of (Ci^)alkyl, - 
X^OR^, -X^'R^, -X'C(0)NR'R^, 

-X'C(OJNR*R^, -X^SQjNR^R^ and R^; ^^letedn X^ is a bond or (Cw)alkylene, 
15 R^ rqnesenls -CEbCQ2-N(CB^20£^ -CH(CH3XIHiN(CB3)2, 

-CH2CH2OH, -CH2CN or -CH2CH2N(CH3)2, R' at each occunence mdependenfly is 
hydrogen or (Ci.«)aayl and R^ is (Ci.8)allc^ or -X^^, wherem X^ is as defboed 
aboy^ 

R^ is selected fiom a groiq> consisting of heten)(Cs^)cycIoa]k^ and hetero(Cs4)ar^, 
20 wherein R** may be substituted fintherwittiR^, -X'OR^, -X^'R^. -X^COOR^ 
and 

-X^SCfeNR'R"; wherem X^ is a bcmd or (Ci^)alkylene, R^ iqnesoits 
-CH2CHrN(CH2C3l20H)2, -CH(C3Ei3)C3l2N(CH3)2, -CH2CH2OH, -CHaCNor 
-CS2CH2N(CH3)2, R' at each occunnmce mdependoitly is hydrogen or (Ci^)all!yl 
25 and R^ is (Ci^)a]kyl or -X^^, viieadn X^ is as defined above; 

R^ is heteio(C^io)cycloalkyl; and herein the (C3-io)(^loa]kyl contained within R^ 
may be substituted fiirther with iq> to three groiq>s selected fiom a groiq> consisting of 
(Ci.2)alk3l 

Another piefeued embodiment jnovides cQngraunds of Fozmnla I whoein: 
30 R^isbydiogen; 
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is phea^ or heten>(C5^)aryl, wherein is sabstituted by -R^'; 
R^*is-X^^; 
X^isabond; 

R^ is hetero(C6)aryl and hetero(C5-6)aiyl; wherein R^ is substituted further by R^; 
5 R^ is -X^^, wherein is abond; 

R^isheteax)(C5^)aryi, wh^rdnR^ may be substituted further with R^^ -X^OR^, 
-X^*R^, "X^COOR^ or -X^SQ2NR^^; wherein X^ is a bond or (Ci^)alk>1aie, 
R^represCTts -CH2CH2-N(CH2CH20B[)2, -CH(CH3)CHiN(CH3)2> -CH2CH2OH, - 
CH2CNor 

10 -CH2CH2N(CH3)2, R^ at each occurrence indqiendently is hydrogen or (Ci^)al]syl 
and R" is -X^^^ wherein X^ is a bond; and 

R^ is h^e!n)(Cs^)qycloaIkyl substituted wilh iq> to two (0-2) groups selected fiom a 
ffovp consisting of (Ci.2)a]k^. 

In yet anotiier piefeued embodinieait of Ifae present invention are provided 
IS conq;x>unds of Formula I wherein: 
R^ and R^ is hydrogen; 

R' is phenyl or hetao(C5^)aryl, wherein R^ is substituted by -R^^; 

R^^is-X^^; 

-X^isabond; 

20- R^ishetero(Cs^)aryi; herein R^ is substituted by -R^; 
R^ is -X^^, wherem X^ is a bond; 
R^ ishetero(C«)aiyl substituted by R^; 
R^ is -X^^, wherein X^ is abond; and 

R^ is heten>(C5<$)cycloa]kyl substituted with up to two (0-2) ffoaps selected from a 
25 groi9 consisting of (Ci.2)alk^. 

Particulady pre&arred conq>ounds of Formula I of the present invention are: 
4-Me&^-2-[3'-(2-pq>era2in-l-yl-thiazol-4-^)-biphenyl^^ acid 
cyanomethyl-amide; 

4rMetfayl-2-{3**[2-(4-methyl-p9a3zin-l-yl)^ 
30 acid cyauometh^-amide; 
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2-{342<4-tert-Biit^-pq)erazm-1.54)4ri^ 
pentanoic acid cyanomethyl-amide; 
2-{342-<3-I>imelhylainin(>-pyTO 
pentanoic add cyanometfayl-aiDide; 
5 4-MethyI-2-[4*-^2-piperazm-l-yl-thiazol-^ acid 
cyamnnethyl-amide; 
4-Me1h^-2--{4-[2*<4-methyl-piperazn^ 
acid cyanomethyl-amide; 

10 acid (l-cyano-cyDlqpropyl)-ainide; 

4rMe11]^*2-[3'"^-i[iipeiazinrl-ylm add 

cyaDomedqd-aiDide; 

4*Me&^-2-{442-<4^methyl-iXQ>erazm 

add (l-cyano-qyclq)iiq[>yl)-aimdQ 
IS 4-Melti^-2-{342-<4-meai^-{xq>er^^ 

add cyanometiiyl-aimde; 

4-Melfa^-2-{342-<4^eaiyl-iP^eraz^ 

add cyanometti^-amide; 

2-{342-(4-tert-Butyl-pq>erazm-l-yl>flK^ 
20 pentanoic add cyanomethyl-aniide; 

A-MdOaLyl-Z-^A^-il-^iper^^ add (1- 

<^aiM)-cyclopropyI)~amide; 

4-Mediyl-2-{442K4-mefliyi-^q>e3[azin-l-yi^ 

add (l-cyano-cyclqpiap^>-ainid^ 
25 4-Me&yl-2-<4*-pq[>erazm-l-^-4>q>henyl-3-yl)-pe^^ add (l-cyano-cyclopiopyl)- 

amide; 

4-Metibryl-2-{3'-(pym>Udinr2-y]melfa0xy)^ add cyanometh^d- 

amide; 

l-lA'-iA-^oA-But^^ add 
30 cyanometh^-aimde; 



18 



wo 01/49288 



PCT/USOl/00341 



4-Me£byl-2<4'-f ^etazii]rl-yl*4nphe^ add cyanometh^-amide; 

4-Mcfliyl-244'-<lA3,6-tetrahydio^ acid 
cyaiuxmettiyl-ainid^ 

4-Methyl-2-4;4-(4-methyl-p5)eraziit^ add cyanomethji- 

S ' amide; 

2-[4H44ert-Butyl-piperaziit-l-yi)-biphenyi-3-yU add (1-cyano- 

cyclopropyl)-aniide; 

4-Mediyl-2-{44me&yi-<lHDaieai^-pynoHdin-3-yl>aD^ 
add cyanomdliyl-aimde; 
10 4-Me&yl-243'-<pyiiofidiiir2-ylmetb0xy)4)iphm add cyanometh^- 

amide; 

4-MettiyI-2-[4'-^ynofidiii-2-ylmeidio^)-l^ add cyanomeiliyl- 

amid^ 

4^Mdlhyl'2'^4^-(pyno^i^ add cyanometiiyl- 

amide; 

4rMe^yl'^2-[3'-<l-meihyl-pyiiofidin-3<>^^ add 
cyanometfa^-namid^ 

2-*{444K2-Hydioxy-e&yl)-pipenKan-l-^ add 
(l^yano-(^loi»op>l)^a]m 

3414Cyanomefliyi--cari)amo)d>3^^yl-4)i^^ add mettiyl- 

(l-mediyl-pyzrolidiit-3-yl)-amide; 

4-Mefliyi-2-[3'-^yiiolidiD-3-yioxy>biphenyi-3-^^ acid cyanomethyl- 

amide; 

4-Mefliyl-2-<4*-pipenizin-l-yi-bq)hmyl-3-yl)-pOT^ add cyanome&yl-amide; 
34H(^^y33Q^^^:^-'<^anio^)-3Hi^ add (2- 

dimethylamiiic>-ediyl)-axmde; 

4-Metli>d-243'-<pynoUdiiH3-yl0xy)-biphmyl-^^^ add cyanamethyl- 

amide; 

4-Meihyl-2-[3<7-nitio-lH-indol-4-yl)^ add (^anomeihyl-amide; 
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4-Mediyl-2-[3'-^ym>lidm-3-yl<»^>1n^^ add cyaoometfayl- 

amide; 

3- [l-<Cyanome&yl-<:aibamo)4)-3-methyl-bi]t^^ add (2- 
moipholinr4-yl-eth)i)-amide; 

5 2- {341-(2-Hydn>xy-efeyl>pipOTdinr4-y]meth^^ 
add cyanomethyl-amide; 

2-<3-{5-[4-(2-Hydroxy-^thyl>piperazme-l-sulfoiQrl^^ 
mefhji-pentanoic add cyanomettiyl-amide; 

4- Mediyl-2-{3-[2-{4-meth^-piperazin-l-yl)4^ add 
10 cyanometfayl-amide; 

3^1-<Cyanome!ai^-<^amoyi)-3-methyl4>utyl]-4) add (2- 

. dhnethjdamino-etli^metlQd-amid^ 

4-Me1ii^-2-[4'*<pipeddin-4*yloxy>-btp^^ add cyanomethyl- 

amide; 

15 4-Melhyl-2-{3-[S<<4-methyl-pq^e3^^ 
add cyanomelli^-aEmde; 

2-{3-[3-(2TAmino-efliyQ-lHrindo]-5-yl]-pheDyl}^metiiy^ add 
cyanomethyl-amide; 

4-Me1fayl-2-[4*-^ynoUdin-3-yioxy>bipheiiyi-3-yl]-^^ add cyanomelhyl- 

20 amid^ 

2-[3*(2-I>imefhylamiiio-thiazol-4-yl>b^^ acid 
cyanometh^-amide; 

i^-<cyanome&yl)-4-methyi-2-[3-^yrid-2-yl)pheayl]pent^^ 

25 JV-(cyaiiDmeih>i>2-[3-(ljBr-indol-^yl)phm 

JV'-cyammetihiyl-2-^4-metiiyisulfonyibiphenyW^ 

^'-(cyanomelhyl)-4-methyl-2-[3-<5-^yii^ 

iV^cyanom^yl>4-m^yl-2-[3-(2-f yrimidinyl)phra^ 

3Hl-cyanometibylcaibamo^>3-mefhylbutyl]b9 
30 i\K<^yaiuxaiettiyl>2-[3-(4-^^ 
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JSK<^om^yl>4-m^yl-243K3-qu^ 
2-[4Hacetvlamim)[lJ'--biphmyl>3-^^^ 
JV^cyanomefhyl>2-[3-(3-fur^)phe(ayl]-4- 
iV'-(cyanomelhyl>4-mefliyl-2-[3<2-methyi-^ 
5 AHcyanomethyl>2-[3-<4,5-^chloio-lZr"iim 

-AKcyanomelhyl>2-[3-<3,5-dimefliyl-4-isoxazol^^ 
tertAmtyl 3'-(l-cyan(me1hylcarbamoyi-3-methylbutyl)biphenyl-^ 
J\r-<cyaiiometh>d>4-methyl-2-[3'<lK>xo-2^-^ 
yl)pheixyl]paitaiiamide; 
10 ^-<cyanome1h>d>-2-<3-meflK>xyphenyl)-4-^ 
2^-dichloio6fli>d 

3'-<l-cyanomethyIcaiban]oyl-3-melfayIbuty^^ 

15 . yl)pheayr|pe3itaiiaimde; 

3<l-{[(cyaiKmietbyl)an]i]io]cai^^ 2-(3-liydroxyphenyl> 

4- inediy]peiitanoate; 

iert-bvOyl 3'-(l<yaDomelbylcaAemoy^^^ 

tert'hvSyl ^-S-[3-{l-<;yaiiometh^caibanio^-3-metbylbutyl)ph^ 
i\r-<^4>iitoxycaib(myQcaibainate; 
jy-^cyamome1faYl)-4-me1fa3d"2-[3-(l'm^ 
iV<cyanomethi4>4-melhyl-2-[3-(7-mtro-lJ^^ 
iV-(cyanomethyl>4-meayl-2-[3-(lJylpyrro 
2-[3-(7-amiiK)-l£r-mdol-5-yl)p^ 

yl)phe3iyl]pentanaimde; 

5- [3-(l-{[(cyanomethyl)aii]ino]caii^ 
cacboxylic add; 
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5-[3-<l-{[(cyaiiomefliy0aiiiino]cariKmyl}-3 
caxboxamide; 

iV^cyanome&yl)-4-me«hyl-2-[3-(2H>xo-2,3-^ 
l^-pyrxolo[2^-*]pyridin-5-yl)phCTyi]pentanam 
5 JV'-<cyanoinethyl)-4-methyl-243H4-moiphoto^ 

iV<cyanometfayl)-4-meihyI-2-[2H4-moiphoI^^ 
AKcyaiK>me«i}1)-2<3-{3H;(dime& 
4-meth^e3itanainid^ 
10 2-[4'-(aimiioniefliyQ[l,l •-b^heo^]-3-yi]TM<cyaacme1h>d)-4-me^ 

yljpentanamide; 

eflryl 443Kl-{[(cyan0melb3a)aimno]caibonyO 
15 l-pjperaziiieaabax^at^ 

2-{3-[3<2-anmioe&y0-li7-ixi^ 
mettijjpentanainide; 

4-Mdhyi-2{3K2^q>ei:azmrl-)d-11^^ * add 

cyanometb^-aimde; 

20' 2-<4'-Hydmxy-3-isoxa2K>l-5-]44)iphe]:Q^l-3-yl^^ add cyanomefliyl- 

amide; 

2-[4*-<2-Dimediylaixdno-11]iazol-4-yl)^^^ add 
cyanomeCtiyl-aimde; 

. 2-[3*-<2-<3uamdiii0-fhiazol-4»^ add 
25 cyanom^yl-aimde; 

4-Mdfayl-2>{3-[5-(4-methyl-pq>eiazKDe-l-sa^ 
add cyanomedi^- amide; 

4*Mdh^-2-{3-[2-(4-meihyl-piperazmrl-yl)-th^ add 
cyanomedi^-ainide; 
30 N-{3-[5-<3>-Dichl(m>-2-^ydroxy-phen^lH-pynao]^^ 
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2-{3-[2-^3»S-I>imetiiyl-piperaz3i^l-y^ add 

4-Methyl-2- {3-[2-^4-metfayl^ipe]:azm-l-yl)-thi^ acid 
cyanametfayl-aimde; 

5 4TMethyi-2-[2-^4-piperazinrl-yl-phen^ acid cyanomefhyl- 

amid^ 

4-Metti)d-2- {3 -[2-<4-methyl-pipenim 
acid cyanomediyl-amide; 
4-Meth^'2-{4-[2-<4-meth^-piperazin-l-^^ 
10 acidcyanomefhyl-amide; . 

4-Metfiyl-2"[3'-(py]3ofid]i]r3-yloxy)"biphenyl-3-^^^ add cyanomethyl- 

amid^ 

2*{341-^-Hydto3iy-^yI)^>ipeddiii^ 
ttid cyancmediylraixiidc; 
15 4-MGtfiyi-2-[3'-(pq)endbir^^ add cyani»ne£bylr 

4-MBlhyl-2-[4'-<pq>eridm-4~ylox^ add cyaiiometh>i- 

amid^ 

2-{441-(2-Hydroxy-^tbyi>pQ>eridm 
20 addcyaoomediyi-amide; 

4-Mefcyl-2-4;4*-<pyiroKdin-3-yloxy)-bq)henyi-3-yfl add cyanomethyl- 

• amide; 

2- [3H2-Dimethylaiiiino-eaioxy>b^ add 
cyanomethyl-aimd^ 

25 4-{341KQy^3]iom€4hyl-<:aibam0yl)-3-me^ 
cazboxylic add text-^but^ ester; 
4-{341-<Cya2iomethyl-K:a]i)amo^3Hm 
carboxyiic add tert-but^ ester; 

3- {34HQ^ome1hyi-caAamoy0-3rmethyl4>utj4]-^^ 
30 carboxyiic addtert-bat^ ester; 
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3- {341<C^ameihyl-K:aibaiDO^)-3-^^ 
caiboxylic add teit-butyl ester, 

2- [S'-Fh]0n>-2'-^)rm>fidm*3-yloxy)4>i^^ add 
cyanomediyl-anude; 

5 3-{3-[HCyan<MnelhylK5aibamo^>3-mcih54-bi^ 
caiboxylic add tert-butyl ester ; 

4- Methyl-2-[3'-<pynoKdm-3-yloxy>biphenyl-3-yl]-^ acid cyanomethyl- 
amide; 

4*Meth)4-2-[3*<2-pipeiazta-l-y]methyl<>fUazol--4-^>^ acid 
10 cyanometfa^-amide; 

4-(4-{3-[l-(Cyanomefh)d-K5aibamoyl>3-methyl-bu^]^ 
piperazine-l-caiboxylic add tert-butyl ester, 

3- {34HCyaiuxmeaiyl-K:aibamoyl>3-metfa^-bi^ 
pyrrolidine-l-caibox^ add tert-butyl ester, 

15 4-Methyl-2-[3*-<pym>fidiii-3-yloxy>h5)hen^^^ add cyanomelhjd- 

amide; 

2-(3-Isoqumolin'4-yl-plieayQ-4-metti^-peiitan add cyanomeihyl-amid^ 

4- Methyl-2-[4HtDliiene-3-sulfim^aiim add 
cyanomedi^-aimde; 

20 4-Meaiyl-2-(4'-mtio-bq9henyl-^ add cyanomeihyl-amide; 

2-(2\4'-Di[nefhoxy-bq)h€Qyl-3-yl)-4-meth^^ add cyanomrtbyl-ainide; 

2-(4*rMeai0xy-b]phen:^-3-ylH-meth^-peDtaiioic add cyanomethyl-amid^ 

2-(4*-Ammo-biphCTyl-3-yl)-4-methyl-pent^ add cyanomefhyl-amide; 

2-(3 -Animo-biphenyi-3-yl)-4-methyl-pentanoic add cyanomediyl-aimde; 
25 4-Methyl-2-(3 -mtn>-bq)henyl>3-yl)-pentanoic add cyanomethyl-aimde; 

4-Mdhyl-2-(4'-^ulfmio;^-biphenyi-3-yl)-^ ent^ add cyanomefhyl-amide; 

2-<5*-Acetyl-2 -moipholin-^yl-bq;)hmyl-3-yl)-4^ add cyanconetfiyl- 

amid^ 

JVKcyanomethyl>4-mefhyl-2-[3-(2-metfiyl-6-qum 
30 N-jcymomgAyi)^^ 



24 



wo 01/49288 



PCT/USOl/00341 



i^-<cyaiiomedi^2-[3-(lj74i]dol-5-yl)p^ 

4-[(/ert4mtoxycaibo(nyl)aiDiiK)]-3'^ 

mefhylbiityl)-l,r-biphenyl; 

4-{[(/er/-butoxycari)onyl)ammo]methyi}-34^ 
5 methylbiityl)-l,r-biphettyl ; 

2-[4'--(ammomethyI)[l J -bq)henyi]-3->i]-i^^ 

Ar-<cyanometti^)-4-methyl-2-[3-(l-methyl-lJy^ 

2~[3-(7-mtro-ljff-mdol-5-yl)phem>4]-^-^cym 

JSr-<cyaiiome1fayl>-4-me£hyl-2-{3-(7^tn^ 
10 yl)phCTyl]pentanainide; 

2H[3-{7-4iim]K>:lff-iiidol-5-yl)ph^ 

JVKcyancxmetliyl)-2-(3-{3-[(dm 

methylpentaDaiiiid^ 

iV^cyanomethyQ^^ 
15 2-{3-{3-(2-aminoe&^li7-iii^ 

meflryipCTitanarnide; 

(2R>J\Kcyanomethyl)-^ 

yllpentanmnide; 

20 yl]peatiinaimde; 

JV^cyanom^yl)-4-met]iyl-2-[3-<6-qum 

^<cymometh^3-<ryclopiopyl-2-[4H 
yl]propaiiamide; 

iV^cyan(OTiethylH.3neth^-2-[4HlA3,64^ 
25 yljpentanamide; 

yljhexanamide; 

(2fi>^Kcyanome&yl)-2-{444<24lydroxy^ 
4-m^yipeutaQainide; 
30 N-icyaDomsOi^^ 
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pcntanamide; 

(2i^>JV•<cyanome1hyl)-4-methyl-2^;4H4-pyri 
(2if)-iHcyanometfayl>2-{4*-[4-(2-hydroxy-2-^ 
5 biphCTyr|"3-yi} -4>me1hy^)CTtananride; 

/^-(cyanomethyl)-4-mediyl-2-[4'-<4-pipOT 1 -bipheiiyl]-3-^]peataii2amde; 

4-Methyl-2-[4*--(4-mefliyl-pq>ea:azin-l^ add cyanomethyl- 

amide; 

2-{444-(2-Hydroxy-^1hyl>pipeiazin-l-}fl-biphe^^ add 
10 (l-<;yaiio-cyclopiopyQ-amid^ 

4-M^yl-2*[3*-<4-melfayl-^npeaazi^ add cyanometh^- 

amide; 

2<3-{2-[4-(2-Hydi0xy-e^l)-pipera^ 
pGDtanoic add (l-cyaii0*K:yclo|in>py])^n^^ 
15 2-Bipheayi-3~yi-4-m^^pentanoic add (cryaiio-mediylHnetfa^am 

2-BipheQyl-3-^-4-meih;^pa]tamiic add (l-<:yano-3-mediylsiilfiayl-piopyl)-amide; 
[5-(2-Bip]im^-3-yl-4^etibiyl-pentai]0^aii^ add 
benz^ ester; 

4-Methyl-2-[3-^4-meifayl-pq;>e]»zi^ add cyanomefhyl-amide; 

20 2-BipheQyl-3-^-4-meth}d*i>e(^^ add (l-<:ya]io-peaityI)^imd^ 

4-Mefiiyi-2-<3'-pipenran-l-^4>iphei]9l-3^^ add cyanoxni^yl-aixiid^ 

4-{3'--[l-(Cyanome&>i-<:aibamoyl)-3-meihyi-biit^] 

cadxNT^c add teit-butyl ester; 

2-<5-{4-[4-(2-Hydroxy-^jd)iP^)erazm-l-yy 
25 peantanoic add cyanomefli^amide; 

2-{544-(4-Pom>d-i>q>erazhHl-yl)-pheQyQ-pyadc^ add 

cyanometbyi-ainide; 

4-Metfiyl-2^[5-(4-p^>eraz3i^l*yl-pbm^ add cyanom^yi- 

amid^ 
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3'-[l-{CyBname^yl<aAmi^^^ add methyl 

ester; 

2-[3-(23-Dihydio4>en2o[l,4]dioxin-6^ add 
cyanometii^-aiiude; 

5 2-[4*-<l-Hydioxy-€th)d>bipheia>i-3-yl]-4-me& add cyanomethyl-ainide; 

2-(3'^-Bis-trifIuoiomelli^^ add cyanomethyl- 

amide; 

2'-(4'<;yaiio-2 -meihyl-biphenyl-3-yl)-4-mettiyl-pCTtanoi^ add cyanomefhyl-amide; 
N-[l-(Cyanom^yl-Kxiibamoyl>2-<2-fhioio-3-i^^ 
10 benzamid^ 

N-[l-<CyaiiometfaylH»baino^2-<2^ 
benzamid^ 

2- *{344K2-Hydroxy-^yl>I»peiazm&-l-su^ 
medryl-pentanoic add cyanomedi^-^amde; 

15 3-[l-<CyaiKmieth^H;art>amo^3-me&^ add (2- 

3- [l-<Cyanomethyl-ca]i)amoyQ-3-meti^l-bi]:^]^ add (2- 
mG[pholm-4~yl-ethyl)-'amide; 

4- Me&y}-2-[3'-^2'moipho]mr4-yl-^ylsi]]j^^ add 
20 cyanomefhyl-amide; 

341-(Cyanbmeth)d-K:arbamoyl)-3Hmelhyl-^^ add (2- 

morpholiii-4-yl-ethyi>-amide; 

3''[I-<Cymomethyl-<:aibam0yl)'3-mediyl-bi^^ add (2- 

dimethylammo-etbyl)-mefhyl-amid^ 
25 3*->[l-{Cyaiiometh^-<:aEbamoyl)-3Hmeai>l-4>iit^ add (2- 

dim^yIammo-edr^)-amide; 

34HQ^(>™cdiyi-^:a]bam0^)-3-meSiyl-bu^>bi^ add meOi^- 

2-<3'-Fhioro4)]phenyl-3-;^>4-melbyli>eD(^^ add cyanomettiyl-amid^ 
30 2-{3-<6-Bixmio-pyridmr2-yQ-pliea^]-4HCae& add cyanomediyl-amid^ 
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2-(2 -Q^o4xq>hen:^-3-yl)-4-meft add cyanomethyl-amide; 

2-^3'<!yano^biphenyl-3-yl)-4-mediyl-pentanoic add cyanomeQiyl-aimde; 
2-(4*<Jyano-biphen54-3-yl)-4-methyl-^ add cyanomeibj^-amide; 
4-Mefliyl-2-(3-quinolin-8-yl-phenyl>pentanoic add cyaaomefhyl-aimde; 
5 4TMe&}dr2-<3-quinoliii-3-yl-phenyl>peaitanoic add cyanomelhyl-amide; 

4-Me<hyl-2-<4'-trifluoiomedioxy-biphenyl-3-yl> add cyanometbyl-aimde; 

4-Methyl-2-[3-(5-mtio-1biazol-2-yl)-phea^]-pentan acid cyanomethyl-amide; 
2-(4-AcetylamiiiD-bq)hen^-3-yl)-4-meth^-pentano^^ add cyanometfa^-amide; 
4->Meaiyl-2-[4H4-me&^-piperazine-l-su]£myl)^^^ add 
10 cyanomethyl-amide; 

4-Me1hyl-2-[3'-(4-methyl-pipe3[azm&-l-su]fonyl^^^ add : 

•cyanomethyl-amide; 

4-Metfayi-2'{4'-(piperazine-l--siilfim^[)^ add cyanomethyl- 

amide; 

15 2«*{4'-[4-(2-Hydn>xy^ethyl)-piperad^ 
pentanoic acid cyanometh^-^amide; 
2--{3-[4-(2-Hydioxy-ethyQ-pipeKazme-lH:aibc^ 
pentanoic add cyanomethyl-amide; 

4-Melhyl-2-[4'-(2-moiphoI]n'4-yl-etti^sul&moyl^ add 
20 cyanomedi]^-amide; 

2-(4 - {2-[Bis-<2-hydroxy-e1hyl>amino]-ethyls»l£mioyl}-b 
pentanoic add cyanometh;^-amide; 

4-Mdfayl-2-[4'-(3-mo]pholin-4-yl-propylsid&moyl)-bipli^ add 
cyanomethyl-amide; 

25 4-M^yl-2-[4'-^3-moiphoIinr4-yl-piopylsaIfiimo^ add 
cyanomethyl-amide; 

2-[4H2*I>imefliylan3ino-l-metfayl-ethylsul&moyl)-bi^ 
add cyanomelh^-amide; 

2-[4H2-Hydtoxy-e(fa}dlsi]tEm add 
30 cyanometh;^-amide; 
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244H2-Hydroxy-ettiylsulfamo^>biphenyt3^ add 
cyanome&yl-amide; 
2~[4*-<3-I)imethyiaimno-pyTO 
acid cyaDometfayl-amide; 
5 2-{3-[2-<3-Dime&ylaiiuno-pyrroKdii>l-^^ 
pentanoic add cyanomelfayl-aiiiide; 

4-Me1hyl-2-[4'-<2-pipeiazm>l-:^-1fa^^ add 
(^anomethyl-amide; 

[S<S-Ammo-lH-pynolo[3;2-b]pyndii]r2-yl>^^ 
10 add; 

2-{342K4-tert-Batyl-piperazin-l-^)-1^ 

pentanoic add cyaiiome<hyl-amide; 

2-{342K3-I>inietii^amino-pyin>fidii^l-^^ 

peaotandc add cyanomefii;^-amide; 
IS 4rMettiyl-2-[3*-<2-pq)eiazin-l-:^-11iiaw add (1- 

cyano-cyclopcop;^aiDide; 

4-MeAiyl-2-[3-^-ixq>erazin-l-7lme^ add 
cyanomeftiyl-aimde; 

4-Meihyl-2-[4H2-i>iperazin-l-yl-lMazol-^ add (1- 

20 cyano-cycloprop>d)-amide; 

4-Me&yl-2-{4^mefliyl-(l-meihyl-pyrroUdin-^ 
p^tanoic acid cyaaomethyl-amide; and 

2-[4*-<4-Fonn^-pip€razine-l-sulfonyl>biphenyW add 
cyanomdli;^*ainide; and the ^-oxide derivatives, prodrug derivatives, protected 

25 derivatives, individual isomers and mixtures of isomers thereof; and tiie 
pharmaceatically accqitable salts thereofl 

Another aspect of the present invention provides a pharmaceutical 
conqx>sition comprising a tfierapaiticany effective amount o 1 
in combination with one or more phaimaceutically aocq>table excq)ient(s). A 

30 preferred pharmaceutical canq>osition further conqmses one or more active • 
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iiigiedieQt(s) selected from the groiq> assisting of Q) a tlieFq>ei]tically effective 
amonnt of a biq>hospho[mc acid or add ester thereof or a phannacentically acceptable 
salt thereof and (li) a therq>eiitically effective amount of an estrogen Tecq>tor agonist 
or a phannacentically accq)table salt thereof 
5 A piefesred bisphosphonic add is selected fiom the group consisting of 

l,l-dichlon>mefliyiene-l,l-diphoqphomc add, l-hydroxy- 

3-pyrn>lidin-l-ylpropy]id6ne-l,l-bisphosphomc acid, l-hydroxyettiylidme-1,1- 
dq)hosphonic add, l-hydroxy-3-^JV-rneth^riV-peatylamino)pn>pyKdene-l, 
Uspho^honic add, 6-aniino-l'hydrox}^ex)didene-lyl-bi9hosphc»iic add, 3- 

10 (dimettiy]ainino)-l-hydioxypiQpyfidene-l,l-bispho aci4 3-atnino-l- 

hydroxypropyUdene-l,l-bisphospliaiiic acid, 2-pytid-2-ylefhylidene-l,l- 
bisphoqibomc add, l-hydtatx3cy*2-pyrid-3-ylethyUdene-l,l-bi£fpho^^ add, 
4<MorophenyilfaioinefiiylenebispIioq>honic add and l-hydn>:cy^ 
2-<lfr-inddazol-l-yi)efirylideii0-l,14>iq>hosph^ add or add ester thereof or a 

15 pfaarmaceiiticalty acceptable salt thereof 

A particularly preferred pharmaceutical conqmsition is one whmin the 
biq)hosphonic add is l,l-didilorometfaylene-l,l-drphosphonic add or a 
phannaceutically accq>table salt thereof The preferred pharmaceutical salt of the 
Usphouic add is l,l-dic3iloromefh^ene-l,l-diphosphonate monosodinm trihydrate. 

20 Jnydt another a^ect of the present invention is provided a method for treatinig 

a disease in an animal in wbich inhibition of a cysteine protease can prevent, inhibit or 
ameliorate the pathology and/or symptomatology of the disease, whidi m^hod 
comprises administering to the animal a therq>eutically effective amount of 
compound of Claim 1 or a N-oiddG derivative or individual isom^ or mixture of 

25 isomers thereof or a phannaceutically accq;>table salt tiiereo^ preferably the disease 
treated is osteoporosis. 

The present invention in yet another aspect provicfes a process fiir preparing a 
compound of Formula I: 

30 
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I 



is selected fiom a groiq) consisting of -CR*R^-, -CR^^- and -NR\ wherein: 
and along witii the caibon atom to which fhey are attached repiesents 

5 




wfaeie R axttl R^ independently rqneseot hydrogen or hydroxy^ alternatively R^^ 
and R^ can be taken togfifher to rqxresent an oxo (K)) group; 
10 R^ is hydrogen or (Ci^)a]l^ and 

R' is (Ci^)a]k^ or (CH2)i-3 cycloprop^ ; 
R^ is hydrogen or (Ci^)alkyl; 

R^ is selected fiom a gioiq) CGiksisting of hydrogen and R^; 

ahemadvely R^ and R^ toother iqxresent ChrS alk^ene or -CHi^NR^CHz-, or botti R^ 

15 and R^ simultaneously rq)iesent fluoro; 

R^ rqnesents (C i ^) aDql optionally substituted with a group selected fiom -NR^^, 
-NR^C(0)R^, -NR^C(0)OR^, -NR^C(0)NR^^^ -NR*C(NR^^^^ -OR^^ 
-SR^, -S(0)R^, -S(0)2R^, -C(0)R^, "C(0)OR^, -OC(0)R^^ - AO)]^^^, 
-OC(0)NR*R^, -S(0)2NR^^, -P(0)(OR*)OR^, -OR^, -CONR^R^, 

20 -SOzNR^^ and -OPCOXOR^OR^^ 

R^ is selected fiDm a groiq> consisting of (CM)aIk:^ -(CH:0M(C3-i^)<q?cloalkyi, 
-<CH2 V3hetero(C5-io)cycloaIkyi, -(CH2)a.3(C6-io)aryl, -<CH2)a.3hetero(CMo)aryi, 
-(CE^3(C9.io)bi(^Ioazyl and-<CH2)a-3hetero(C8.io)hiq^oar]d; 
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It? is selected fiom a gioiq> coosistiDg of (C6.io)aryl, (C3.io)cycloa]]^ (C3. 
]o)hetaDcydoa]k^ heteTO(C5.io)atyl, (C9.io)bicycloai7l and 

heteio(C8.io)bicycloai^ wfaerem: 

may be substituted further by a radical selected from a groiq) consisting of - 
5 X^"^", 

-XWC(0)R2'. -X^*C(0)0R^', -XWC(0)NR*R^', -x^^ccnr^jnr'r^', - 

xWS 

-X^SR^\ -X^S(0)R^\ -X'S(0)2R^S -X^C(0)B}\ -X^C(())0SL^\ -X^0C(0)R^', 
-X^C(0)NR*R^\ -X'0C(O)NR*R^', -X'S(0)2NR*R^*, -X¥(0)(0R')0R^', -X^OR^, 

10 -X'CONR^^, -X'SQiNR^R" , -X'0P(0)(0R*)0R^^ and -R", wherein: 

X^ is a bond or (Ci^)alk^eae, R^ at eadi occnzrence independoitly is 
hydros or (Ci^ydkyl, R^ represents -CEbCHirNCCE^CE^OEQz, 
-CH(CH3)CBbN(CIfe)2, -CH2CH20Bt -CH^CH^iCShh or -CH2CN, and R^* is - 
(CM)alkyl or -X^^, wbexdn X^ is as defined above and is selected fiom a groiqp 

IS consisting of (C3-io)c7cloa]kyi h€imo((^io)cycloalkyl^ (Ce^ioyaryl^ hetero(Cs.io)ai7l, 
(C9.io)bicycloaoc^ and lieten)(C8.io)bicycloaryly wherein: 

may be siibstitiited ftxGber by a ladical selected 6om a gcoiq> consisting of 
-X^*R^. .X^*C(0)R^, -X^*C(0)OR^, -X WC(0)NR*R^, -X^OR^, 
-XWC(NR')NR%?^, -X^SR^, -X^S(0)R^,-X^S(0)2R^,-X^C(0)R^, 

20 -X^0C(0)R^, -X^C(0)OR^, -X^C(0)NR*R^, -X^OC(0)Ml*R^, -X^S(0)2>^ 

-X^OR^, -X^CONR^R^, -X^SQzNR^R^, -X^(OXOR^)OR^, -X^OP(0)(OR^OR^ 
and 

-R^.wherein: 

X^ is a bond or (Ci^)alk^ene and R^ at each occimence iodqpaideiitly is hydrogen or 
25 (Ci-6)a]k)1, R^ represents CH2CH2-N(CH2CH20H)2, aH:(CH3)CH2N(CH3)2, 
CH2CH2OH, CH2CH2N(CH3)2 or CH2CN, and R^ is (C,-8)aIkyl or -X^^, 
wherein X^ is as defined above and R^ is selected £tom a groiq> consisting of 
(C3-io)cycloaIkyl, hetero(Cs.io)cyDloalkyi, (C6.io)aryl, hetero(C5.io)aryl, 
(C9>io)bicycloaiyl and hetero(C8.io)bicycloary], wherein 
30 R^ may be sobstitated fiirtfaer by a radical selected fiom a group ccmsisting of 
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-X*NR'C(0)NR'R^. -XWCCNR«)NR*r25 _x3sr25. -X's(0)R^, 
-X^S(0)2R^,-X^C(0)R^,-X'0C(0)R^, -X'C(0)OR^. -X^C(0)NR'R^, 
-X^0C(0)NR*R^,-X'S(0)2NR*R",-X^(0)(0R*)0R",-X^0R^, 
5 -X^C0NR*R^, -X^S02NR*R^, -X^0P(0X0R*)0R^ and -R^, wherein: 

X^ is a bond or (Ci^)aIIjylQ!ie and R* at each occurrraice indq)eaidently is hydrogeai or . 
(Ci^)alkyl, R^ represents -CH2CH2-N(CH2CH20H)2, -CH(CH3)CH2N(CH3)2, 
-CH2CH2OH, -CH2CH2N(CH3)2 or -CH2CN, and R" is -(Ci^)alk)d or -X^^, 
i^ierran X^ is as defined above and R^ is selected &om a groiq> consisting of 

10 (C3.io)cycloalk^ beteaK)(Cs-io)cycloalkyl, (C6-io)ar^ hetax>(Cs.io)aiyl, 
iC9A(d^iciyitloaryl and heteR)(Gg.io)hicycloaiy^ ^emn any of tiie (C3.io)(^Ioa]]iyI, 
heteto(C^io)(7cloaIk^ (C6.io)at^ hetero(Cs.io)ai^ (CVio)hicyclbaiyl and 
hetero(C8.io)bicycloar^ contained wiflun R^ R^, R^ and R^ may be substituted 
finlhiar vn&. vp to five sobstitDents selected 6cm. a group consisting of (Ci4)alk^ 

15 {Ci^yaSkyMesae, cyano, halo, nitro, balo-soibstibited iC^^y^i^kyU -X^NR^^^^ 

-X*NR'*C(OPR", -X?NR^*C(0)NR**R", -X'NR^QNR^^iNR^^R". -X'OR'*, - 
X'SR". 

-X'C(OpR", -X^C(0)NR^'il**, -X^S(0)iNR''k", -X^iOXOB^H^^ - 
X^OR^, 

20 -X^OQNR'r'^, -X'C(0)R'^ -X'SOiNR'R^, -X'S(0)R", 

X^0P(0X0R')0R", 

-XWC(0)R", -X^S(0)2R" and -X^C(0)R^*. ^^^lerein: 

X^ is a bond or (CM)alk}iaie, R^ rq>resents -CH2CH2-N(CH2CH20B^, 

-C5^CH3)CH2N(CH3)2, -CH2CH2OH, -CB2CH2N(CH3)2 or -Ce2CN, R'^ at each 
25 occurrence independently is selected fiom a groiq) consisting of hydros^ 

(Ci.3)a]kyl or halo-substituted (Ci.3)a]kyl and R" is -(Ci^)all^ or halo-substituted 

(Ci.3)a]]Qd; and 

tiie ;Y-<Hdde derivatives, prodrug derivatives, protected derivatives, individual isomers 
and mixtures of isomera, and phacmaceutically acceptable salts tiiaeo^ with the 
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proviso Ihat only one of R^, R^ and R^ represents a fused bicyclic ring 

structure; which process conqpiises: 

(A) reacting a conspomxd of Fonnula 2: 




5 2 

with a compound of the JBannula NBiCR^R^CN, herein R\ R^ and R^ are as 
defined above; and 

(B) optionally converting a confound of Fonnula I into a .phannaceutically 
10 accq>table salt; 

(C) optionally convearting a salt foon of a compound of Fonnula I to non-salt 
fbnn; 

(D) optionally converting an unoxidized form of a con9>ound of Fonnula I into a 
jdiannaceuticaUy accq>table J^-oxide; 

15 (E) optionally converting an i^-oxide form of a compound of Fonnula I its 
unoxidized fimn; 

(F) optionally resolving an individual isomer of a conqx>und of Fomnda I fiom a 
mixture of ismners; 

(G) opticmally converting a nonrdedvatized conopound of Fonnula I into a 
20 idiannaceoticaUypn)dnigd6aivative;and 

(H) optionally converting a prodrug derivative of a compound of Formula I to its 
non-dedvatized finuL 

Phannacology and Utility: . 
25 The con9)Ounds of this invention are cysteine protease inhibits In particular 

the compounds of this invention inhibit the activity of cathq)sins B,L,K and/or S 
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aod, as sadi, aie useful fixr tceatmg diseases in which catfaepsinB^ U K and/or S 
activity contributes to the paOiology and/or symptomatology of the disease. For 
exanqple, flie con[9X)unds of tins invention are usefiil in treating tumor invasion and 
metastasis, in particular as anti-angiogenic agents^ iheumatoid arthritis^ osteo arthritis, 
5 Pneumocystis carinii, acute pancreatitis, inflammatory airway disease and bone and 
joint disordears. Furtfiennore, the compounds of this invention are useful in treating 
bone resorption disorders, ag., osteoporosis. The compounds of tiiis invention also 
are useful in treating autoinoonune disorders, including, but not limited to juvenile 
onset diabetes, multq>le sclerosis, pemphigus vulgaris. Graves' disease, myasthenia 

10 gravis, systemic hspus erytiiemotasus, rheumatoid arthritis and Hashimoto's 
thyroiditis. The compoimds of this invention also are useM in treating alleigic 
disoxdeffs, including, but not limited to asthma; and allogeneic immune responses, 
including, but not limited to, organ transplants or tissue grafts, hi particular, the 
compounds of this invention are useful in treating osteoporosis in humans by 

15 mhibition of catfaepsin K, particularly in treating post-menopausal women. 

The cysteine protease inhibitory activities of the compounds of the invention 
can be detemiined by meftods blown to those of ordinary si^ Suitablem 
vitro assays for measuring protease activity and the ixihibition ttiereof by test 
compounds are known. Typically, the assay measures protease induced hydrolysis of 

20 a pqitide based substrate. Delailsof assays for measuring protease inhibitory activity 
are set forth in Examples 11, 12, 13 and 14, infia. 
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Nomeiiclatuie: 

The conipoimjds of Fommla I and the intermediates and starting materials 
used in their prq>aration are named in accordance with lUPAC rules of 
nomenclature in which the characteristic gcoiq)s have decreasing priority for citation 
5 as tiie princq>le groi^ as follows: adds, esters, amides, etc. or by using the 
''Autonom", a Beilstein Commands 2. 1 Application, distributed by Beilstein. 
For example, a compound of Formula I in which: 

X^is C3l^^,R^ and are hydrogm,R^ is biphenyl-3-yl,R^ is hydrogen and 
R^ is 2-medi^propyl is named 2-biphenyl-3-yl-iV^yanometh^-4H[nethy^>entanam 
10 or 24>q>hen;^-3-yl-4-me{hyi-pentanoic add cyanomefhyl-amide. 

Administration and Phannaceutical Conq>ositiQns: 

In general, conpoimds of Formula I will be administered in fhenqpeutically 
effective amounts via any of flie usual and acceptable modes known in the art A 

IS therapeutically effective amount noay vary widely depoding on the severity of the 
disease, the age and relative health of the subject, the potency of the conqiound used 
and oflier factors. For cxaxople, flierapOTtically effective amounts of a compound of 
Formula I may range fiom 0.1 micrograms per kilogram body wei^t Oi^g) per day 
to 10 milligram per kilogram body wdgjit (mg^kg) per day, typically 1 {ig/kg/day to 

20 Img/kg/day. Therrfore, a thenq>euticaUy effective amou^ 

may range fiom 10 (ig^day to 100 mg/day, typically 0.1 mg/day to lOmg/day. In 
general, one of ordinary skill in the art, acting in reliance iqKm personal knowledge 
and the disclosure of this Application, will be able to ascertain a ttier^qpeutically 
effective amount of a conq>ound of Formula I for treating a given disease. 

25 The conq>ounds of Formula I can be administered as phannaceutical 

compositions by one of tiie foUowing routes: oral, systemic (e.g., transdomal, 
i n tr anasal, or by sq>pository) or parenteral (e.g., intramuscular, intravenous or 
subcutaneous). CdnqiositiQns can take the form of tablets, pills, c^sules, semisolids, 
powders, sustained release fiarmuktions, solutions, suspensions, ehxirs, aerosols, or 

30 any otiier ^ropriate con^Kisition and are conqmsed o( in general, a canqx>und of 
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Foimola I in combinadcm with at least one phannaceutically acceptable excqpienL 
Accq[>table exdpients aie non-toxic, aid adminisiration, and do not advmely affect 
the thenQ)eutic benefit of the active ingredient Snch excipient may be any solid, 
liquid, semisolid or, in the case of an aerosol composition, gaseous excipient that is 
5 generally available to one of skill in the art 

SoUd pharmaceutical excipients include starch, ceUulose, talc, ghicose, 
lactose, sucrose, gelatm, malt, rice, flour, chalk, sihca gel, magnesium stearate, 
sodium stearate, glycerol monostearate, sodium chloride, dried skim milk, and the 
like* liquid and semisoHd excipients may be selected &om water, ethanol, glycerol, 

10 prop^me glycol and various oils, including those of petroleum, animal, vegetable or 
synthetic origin (e.g., peanut oil, soybean oil, nuneral oil, sesame oil, or the like). 
Prefened liquid catrieis, paiticulariy for iqectable solutions, include water, saline, 
aqueous dextrose and glycols. 

The amount of a oompomid of Formula I in the conq)osition may vary widely 

IS dqpending upon the type of fixtmulation, size of a unit dosage, kind of excipients and 
otherfictorsknowntothoseof skiUintheart ofphannaceu^ Ingeneral, 
a composition of a compound of Fomrala I for treating a^ven disease will conopdse 
from 0.01%w to 10%w, preferably 03%w to l%w, of active ingredient widi flie 
remainder being the excipient or excipients. Preferably the phaxmaceutical ' 

20 compositions is adnunistered in a single unit dosage form for contmuous treatment or 
in a single unit dosage form ad libitum, when relief of synq)toms is specifically 
required. R^presentalive pharmaceutical formulations containing a compound of 
Formula I are described in Example IS. 

The compounds of Formula I can be administered alone or in combination with other 
25 compounds of Formula I or in combination with one or more odier active 
ingredient(s). For example, the compounds of Formula I can be administered in 
combination widi a ttieisq>eutically active amount of a bi^hosphonic add or acid 
ester derivative or any pharmaceutically accqitable salt thereof Suitable 
bisphosphonic adds and add esteac derivatives include compounds correspcmding to 
30 the foOowing formula: 
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P(0)(OR^^)OR^'^ 



j^28_^7_^_j^29 



P(0)(0R2^)0R^'^ 



i^earem is a bond or (Ci.7)alkyl6ne^ each iiidq)endeiitly is hydrogm or (Q. 
5 3o)aIk^ and aie sdected indq>endently from a gn>i^ consisting of hydrogen, 
halo, opticHially substituted (Ci.3o)aIk^ (C3.3o)c^l6alM> heten>(Cs.3o)cycloa]]grl, 
q>tionaUy substituted (C6-io)aryi, hetero(QHio NR^^, OR^, SR^, wherein 
each R^ independmtly is hydrogai, (Ci.io)aIkjd, (C3.io)cycloalkyl, optionally 
substituted (C6.io)ar)d, provided tihat bofli R^ and R^ are not selected ftom hydrogen 

10 or hydroxy when is a bond; or R^^ and R^^ taken together form (C2-9)a]kyleae; 
wherein (C3_io)cycloalk)i includes adamantyl and the like, hetero(C5.io)cycloalkyl 
includes pyrrofidinyl and the Kke, (C6-io)ar5d includes phenyl and n^hfhyl, and 
hetero(C6-io)aiyi mcludes quinol}d, isoquinoljd, pyrid^ finyl, imidazolyl, 
iniidazopyridyl and the hke. 

15 Instances wherein R^^ and/or R^ are substituted (Ci-3o)alkyl may inchide, but 

are not limited to, (Ci-3o)alkyl substituted by hetero(C5.io)q^loaIk3d, (C6-io)aryl, 
hetero(C6-io)aryl, NR^^R^^ OR^* and SB^\ wherein each R^^ is rndq^endenfly 
hydbcogen or (Ci.io)aI]gr]; herein hrtero(Cs-io)cycloaIkyl izK^ludes pynolidinyl and 
the Uke, (C6.io)ai^ includes jdienyl and naphfhyU and hetero(C6-io)ar3d includes 

20 quinol^isoqutnol3i,pyiid34»fi]ryi,imidazol3^ Suitable 
optionally substituted ai^ groiq>s indudci^ but axe not limited to, halo-substituted 
phenyl 

A nmi-limiting class of bisphc^honic acids and acid ester derivatives ihoeof 
suitable for administration in combination witii coiKq)oimds of Formula I include those 
25 in which R^ is selected fiom the gpyvp consisting of hydrogen, hydroxy or halo, and 
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is selected from ifae group consisting of optionally substituted (Ci.3o)alkyl, halo 
and SR^, iwherein is (CMo)alkyi or pheajd. 

A non-Iumting subclass of bisphosphonic acids and acid ester derivatives 
thereof suitable for administration in combination witiii con:qK>unds of Formula I 
5 include those in which R^ is selected fiom flie groiq) consisting of hydrogen, hydroxy 
and ddoio and R^ is selected fiom the group consisting of optionally substituted (Q. 
3o)al]c^ cbloro and chlorophenylthio. 

A non-limiting exanople of a bisphosphonic add suitable for adtidnistration in 
combination with conq)OTmds of Formula I include ttiat in which is a bond, each 
10 R^ is hydrogen, R^ is hydroxy and R^ is 3-aminopropyl, namely 4-amino- 
l-hydraxybutyfideDje-l^l-biq>hosphomc add (aka alendronic add), or the 
moiiosodimn trihydrate salt thereoi^ namely 4-amino-l-hydn>xybuty]iden6- 
lyl-bisidio^hanate monosodium trihydrate (aka alendrcmate monosodium trihydrate), 
described in U.S. Patesits 4,922,007, to Kiecxzykowski et aL, issued May 1, 1990; 
15 5,019,651, to Kiecz^wski et al., issued May 28, 1991; 5,510,517, to Dauer et aL, 
issued Apiil 23, 1996; 5,648,491, to Dauer et aL, issued July 15, 1997, all of wfaidi 
patents are incorporated by reference herein in their entirety. 

Further non-limiting examples of bisphosphonic adds suitable for 
administFation in combination with compounds of Formula I include the following: 
20 cyclohept^aniinomethylene-l,l-bisphosphomc add (aka dmadrcHnc add), 

described in U.S. Patent 4,970^35, to Jbomuia et aL, issued Novembo* 13, 1990; 

l,l-dichlorQmethylene-l,l-dipho^honic add (aka clodronic add) and the 
disodium salt thereoJ^ namely clodronate disodium, described in Belgium Patent 
672,205 (1966) and J. Org, Chem 32, 4111 (1967); 
25 l-hydroxy-3-pyirofidin-l-ylprpp]^dene^l,14)i^hosphoin^ add (aka EB- 

1053); 

l-hydroxyetti^d£3ie-l,l-diphosphonic add (aka etidronic add); 
l-hydroxy-3-<JV-me<hyl-iV'-pentyiamino)propyhdene- add 
(aka ibandnniic add), described in U.S. Patent No. 4,927,814, issued May 22, 1990; 
30 6*ainino-14iydrQ3i^exyliden&-l,l4)isphoq>ho^ add (aka neridronic add); 
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3-(dim^ylammo)-14ydn>xypiopyHdene-l,l-bisp acid (aka 

o^adromc add); 

3- amiii0-14iydn>xypxopyUdeae-14-*bisphosph^ add (aka panudronic add); 
2-pyrid-2-yle&ylidenje-l,l-bispliospho]iic arid (aka piiidronic acid), described 

in U.S. Patent No. 4,761,406; 

l-hydioxy-2-pyiid-3-ylethylidene-l,l-bisphosphonic add (aka lisedronic 

add); 

4- <2Uon>phenylthiometh>denebisphosphomc acid (aka tihidiomc add), 
described in U.S. Patent 4,876,248, to Breliere et al,, October 24, 1989; and 

14iy(lroxy-2-{L27-imidazol-l~yl)ethylidene-l,l-^ add (aka 

zoledromc add); all of ^hidi patents and other documents referred to above are 
incoiparated by reference hexdn in Hxek entirety. 

A non-limiting subclass of bisphosphonic adds suitable for administration in 
combination wifli compounds of Formula I include tiiose selected fiom the gpyxxp 
15 consisting of alendronic add, dmadionic add, clodronic add, tihidronic add, 
etidronic add, ibandnmic add, risedronic add, jmidionic add, pamidronic add, 
zolendnmic add, phamiaceutically acceptable salts tfaereoj^ and mixtures thereof A 
ferther exanqple of a bisphosphomc add suitable for administration in combinalion 
with confounds of Formula I is alendronic add or a pbarmaceutically acceptable salt 
20 fhereoi^ and mixtures tihGm>f. A ferther non-limiting example is alendronate 
monosodium trihydrate. 

'Compounds of Formula I can be administered in combination with a 
therapeutically active amount of an estrogen recq>tor agonist Non-limiting exacoples 
of estrogen receptor agonists suitable for administration in combination with Ae 
compounds of Formula I include naturally occurring estrogens such as estradiol, 
estrone and estroil, or synthetic estrogen receptor agonists sudi as 
[6-hydroxy-2-(4-hydn)xyphmyl)benzo[6]thien-3-)d] [4-(2-pq)eridiBh 
l-yletiioxy)phen)i}methanone (aka raloxifene) and {2-[4-(l,2-diphen)dbut-l-effltyi)- 
phenoxy]ethyl}dmidfaylamine (aka tamoxifen). A non-limiting subclass of estrogen 
iecq>tor agonists suitable for administiation in combination with the compounds of 
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Fonnula I include esbogen receptor partial agonists (i.e., estrogen recq>tor agonists 
. with mixed agomst/antagonist properties), sometimes referred to as estrogen recq)tor 
modulators. Estrogen receptor partial a^nists can cxest tissue-selective estrogen 
a^mist effects. Tamoxifen, for exanq>le, selectively exerts an estrogm agonist effect 
5 on the bone, in humans. Additional suitable estrogen receptor partial agonists are 
described in Tissue-Selective Actions Of Estrogen Analogs, Bone Vol. 17, No. 4, 
October . 1995, 181S-190S. Certain 

344-<2-i)hm^fodol-l-^ylmetiiyl)phenyl]acrjdamides, described in U.S. Patent 
5^85^10 to Miller et al,y November 16» 1999; benzofhipliene compounds, described 

10 in U.S. Patrat 5^85397 to Meuhl et dL^ November 16, 1999; n^^hlliyi oonqx>imds, 
described in U.S. Patent 5,952350 to CuUinan et oL, September 14, 1999; substituted 
benzotbiophene compounds, described in U.S. Patent 5,962,475 to Schmid et oL^ 
October 4, 1999, ace suitable estrogen iecq>t0r partial agonists fixr administration with 
Hie conq)omids of Formula !t all of i^ch patents and other documents referred to 

1 5 above are incorporated by referrace herein in Husk entirety. 

More particularly a pharmaceutical composition of this invention may 
comprise a therapeutically effect amount of a compoimd of Formula I in combination 
wifii one or more active ingredient(s) selected fiom the group consisting of (i) a 
therapeutically effect amount of a bisphosphonic add or add est^ tiieseof or a 

20 pharmaceotically acceptable salt thereof and (ii) a fher^eutically effict amount of an 
estrogen recq)tor a^mist or a pharmaceutically acceptable salt thereof, and one or 
more pharmaceutically acceptable exc^ient(s). Non-limiting ^camples of sudi 
bisphosphonic adds include l,l-dichlorometh^CTe-l,l-dq[>hosphomc acid, 1- 
hydroxy-3-pyrrohdiii-l-ylprop^dene-l,l'-bisphosphonic add, 1-hydroxyefhylidene- 

25 1,1-diphosphomc add, lThydn>xy-3-(JVHmeth)4rW^)OTtylamino 

bisphosphonic add, 6-am]riO"l-*hydrox}4iexyiidene-l,l-bispho8phonic add, 3- 
(dimethylamino)-l-hydroxypropyliden&-l,l-bispbosphonic add, 3-amino-l- 
hydroxyprop^dene-l,l-bi!^hosphomc add, 2-pyrid-2-^ethylidene-l,l- 
bisphosphonic add, l-hydroxy^2-pyrid-3-yletii^d«e-l,l-bisphosphonic add, 4- 

30 chlorophen^tfaiometiiyiend>iiqphoq[ih0mc add and l-hydroxy- 
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2-<lif-imidazol-l->yI)e11iyfiden&-l,14)iq>ho5ph add or add ester thereof or a 
phannaceiiticall^ accq>table salt thereof particularly l,l-didiloi0metfayleii&-14- 
diphosphonic add or a phannaceutically acceptable salt thereof and prefearably 
14-dicMoiomet]iyleDe-l,l-dq>hosphonate monosodium tcihydrate. 

Cheoustry: 

Compounds of Fonnula I can be prq>ared by proceeding as in flie following 
Reaction Scheme 1: 
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Reaction Scheme 1 




2 



NHzCR^R^CN 




5 in which X\ R^ and R^ are as defined in the Summary of tiie Invention. 

Compounds of Fomiula I can be prepared by condensing an acid of Formula 2 
with an aminoalkanonitiile of the formula NH2CR^R^CN. The conder^tion reaction 
can be effected with an appropriate coiq)ling agent 
(e.g-, benzotriazoH-^oxytrispyrrolidmophosphonixrai hexafhiorophosphate 

10 (PjBOP®), l-(3HJimethylaininqpropyl)-3-efliylcaibodii^ hydrochloride (EDCI), 
CM>aizotria2ol-l-yl-JV^JSr^-tetramethyl^ hexafloorDphosphate 03BTU), 
13-dicyclohex)4caxbodi±a]ide (DCQ» or the Hke) and optionally an qspropriate 
catalyst (eg., l-hydroxybeazotriazole CBOBt), l-hydioxy-7-azabGnzotriazole (HOAt), 
or tiie fike) and nonHoncleophilHc base (e.g., iVHtnetfaylmQiphoIine, tri^ylamine^ or 

15 tiie like, or any suitable combination tfaereoQ in a suitable solvent 
(J^THmefliy^ym^Udinonei, or flie like) at a^ 

to complete ttie reaction. A detailed description fixr the synthesis of a conqiound of 
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Fomnila I by Hie processes in Reaction Scheme 1 is set forth in Exaixq[)les 7» 8 and 9, 
infia. 

Cono^nnds of Fonnula I in which is sabstitoted phen^ can be prepared by 
proceeding as in the following Reaction Scheme 2: 

5 




Ka) 

m which X\R^ and are as defined in the Summary of the Invention. 

Compounds of Formula I in which R^ is substituted phenyl can be prep ared by • 
10 reacting a boronic ester of Fonnula 8 with a confound of the fonnula tt^^Br, The 
reaction is canied out 

in a suitable solvent (e.g., ^^-dimethylformamide (DMF), 2-piopanol, or the like) in 
the presence of sodium bicarbonate and palladium([I) chloride undernitrogen at 80 to 
85 °C and requires 1 to 5 hours to conq^lete the reaction. A detailed description for 
15 the synthesis of a compound of Fonnula I by the processes in Reaction Scheme 2 is 
' setforthinBxaaqsle 10,infia. 

Conqiounds of Fonnula 2 in which is CHR^ can be pr^ared by reacting a 
compound of Formula 3: 
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wifli a compound of the fonnula R^L in which L is a leaving group, R^^ is hydrogen or 
(Ci^)alkyl and R^ and R^ are as defined in the Smnmary of the Invention for Formula 
5 L The reaction is carried out in a suitable solvent (e.g., dim^oxyefiiane, dioxane, 
etho:, hexane, tetrahydrofiiran (THF), or the like) and in the presence of a strong non- 
nucleophillic base (e.g., lithium diisopropjdamide (LDA), sodium 
hfixam^yidisilazide (NaHMDS), potassium hexamethyldisilazide (KHMDS), 
potassium ^-butoxide, sodium methoxide, tert-hvtyl Utfaium, or the like) at 
10 qjproxiniately-TS^C and require 1 to 2 hours to complete the reactioiL 

Conq>ounds of FoEonula 2 in wiuch ISt? is optional^ substituted 
4-phei:^llliiazoI-2-;^ can be prq)ared by reacting a compound of Formula 4: 




4 

15 

with a coinpound of Formula RC(0)CH2L ia which L is a leaving gcoiq> and R is 
qptionaUy subslitatBd phen;^ to provide a Gonrespoiiding 2^4- 
pheaa^thiazol-2-yl)acetate or 4-phenyiaiiazol-2-ylcarbamate and then hydrolyzing to 
flie coxresponding compound of Fonnula2. The reaction with tihie coixqx>uiul of 
20 Foimnla 4 is carried out in a suitable solvit (e.g., ethanol, acetonitrile» THF, 
methanol, DMF, or the like) at reflux and requires 0.5 to 1 hour to coioplete the 
reaction. Hydrolysis can be effected by treating the ester with base (e.g., sodium 
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hydnndde^ lifbiiim hydroxide^ or ttie like) in a suitable solvat (melliaiu)!, THF/water, 
DMF/water, acetomtiile/^er» or fhe Uke) for 2 to 6 hours. 

Chiral cona|>oinids of Fomrula 2 in which is CHR^ can be prq)ared by 
condensing a compound of Fonnula S: 




5 



witii a conqx>und of Ihe foimula wberem L is a leaving group. R^isa chiral 
auxillaiy, e.g., isopropyl or benzyl, and X\ and R^ are as deJQned in the Summary 
10 of the Invention, to provide a compound of Fonnula 6: 




and Ihen converting the con4>ound of Fomiula I to the corresponding acid. The 
IS condensation reaction is earned out is a suitable solvent (eg., THF, 
dimetboxymettian^ ether, or ttie like) and in the presence of a strong 
noDrimcleophilic^ hydrocarbon-soluble base (e.g., NaHMDS, KHMDS, or fixe like) at 
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about -78^C to about -l(fC and requires approximately 1 hour for the reaction to 
complete fhe reaction. Conversion to the corresponding add can be effected by 
treating tiie compound of Formula 6 with litbium hydroxide monohydrate and 
hydrogen peroxide in a suitable solvent (e.g.> TEiF/water, or the like) at ambient 
S tenq>erature for 1 to 16 hours. 

Compounds of Fonnula 4 can be prepared by reacting a corresponding 2- 
cyanoacetate or cyanocarbamate with hydrogen sulfide gas. The reaction is carried 
out in a suitable solvent (e.g., pyridine, triethylamine, dioxane, or fhe like) and in the 
presence of a suitable non-nucleophillic base (e.g.» triethylamme^ pyridine, 
10 diisop!E0p;^ethylam]ne»orthelike)atq)pr^ 

complete fte reaction. A detailed description for the synthesis of a conqx>und of 
Fominla 2 in wlAch is optionally substituted 4-pheinyl1faiazol-2-}4 is set fisrtib in 
Example 4» infia. 

Compounds of Formula 2 in ^ch is 2-substituted 1faiazoI-4-yl can be 
IS prepared by reacting a compound of Formula 7: 




o o 

7 

wifli a conq>ound of the fimnula RC(S)NH2» in which L is a leaving group, R is an 
qypropriate siibstituent and is as described in the Summary of flie Invention, to 

20 provide a corresponding acetate or cari>amate and then hydrolyzing to the 
corresp(md&ig conq>ound of Fomiula 2. The reaction with fhe compound of Formula 
7 is carried out in a suitable solvent (e.g., ethanol, methanol, DMF, dioxane, or the 
like) at reflux and requires 1 to 2 hours to conq)lete the reaction. Hydrolysis can be 
effected by treating ttie ester widi base (e.g., sodium hydroxide, hlhium hydroxide, or 

25 the like) in a suitable solvent (methanol, THF/water, DMFAvater, acetonitrileAvater, 
or the like) for 2 to 6 hours. 
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Coiiq;x)imds of Poixmila 7 in -wbick L is faromo can be prq)ared by treating a 
corresponding acetylacetate or acet^caibamate wi& bromine in a suitable solvent 
(e.g., ineth)dene cUoride, chlorofoim, carbon tetrachloiide, ddorobeozene, or the 
like) at approximately 0 for 12 to IS hours. Detailed descriptions for the synthesis 
5 ofcQnqK>mds ofFonnula 2 are set forth in Exan^les 1,2,3,4,5 and 6, infra. 
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Additional Processes for Preparing CcKmpounds of Foxmula I: 

A conqKmnd of Formula I can be prq)aied as a pharmaceutically acceptable 
acid addition salt by reacting the free base form of the compound with a 
pharmaceutically acceptable inorganic or organic acid. Alternatively, a 
5 pharmaceutically acceptable base addition salt of a compound of Fonnula I can be 
prqpared by reacting tiie fiee add form of the compound ^th a phaanaceutically 
accq>table inorganic or organic base. Inorganic and organic acids and bases suitable 
for the preparation of tiie pharmaceutically acceptable salts of compounds of Formula 
I are set forfli in tiie definitions section of this ^pUcation. Alternatively, the salt 

10 fimns of the cooqpounds of Fomnila I can be prepared using salts of ttie starting 
materials or intermediates^ 

The fi:ee acid or firee base fixms of tiie conqK>unds of Fonnula I can be 
prq>ared fiom the corresponding base addition salt or acid addition salt fonn. For 
example, a compound of Fannula I in an acid addition salt form may be converted to 

15 tiie oonesponding fiee base by treating with a suitable base (e.g.» ammomum 
bydroxide solution, sodium hydroxide, or the like). A compound of Fonnula I in a 
base addition salt form can be converted to die corresponding fiee add by treating 
with a suitable add (e.g., hydrochloric add, or the like). 

The ^-oxides of con^unds of Fonnula I can be prepared by methods known 

20 to those of ordinary skiU in tiie art Vor example, N-oidAss can be prqiared by 
treating an unoxidized form of the compound of Formula I witii an oxidizing agent 
(e.g., trifluoroperacetic add, pem[ialdc add, petbenzoic add, perac^c add, meta- 
diloroperoxybenzoic add, or the like) in a suitable inert organic solvent (e.g., a 
halogenated hydrocarbon such as metiiylene chloride) at proximately O^C. 

25 Alternatively, tiie iV'-oxides of the conqx>unds of Fonnula I can be prq>ared fiom tiie 
^-oxide of an appr o pr iate starting materiaL 

Compounds of Formula I in unoxidized form can be prepared 6om N-oxidcs 
of coaq)ounds of Fonnula I by treatnig with a reducing agent (e.g. sulfur, snlfiur 
dioxide^ trqphenyl phosphines, lithium boiohydride, sodium borohydride, pho^homs 
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trichloride, tribrofmide, or fiie like) in a suitable onganic solvent (e.g., acetonitrile, 
effaanol, aqueous dioxane, or the like) at 0 to 80^C 

Prodrug derivatives of the coiipounds of Foimula I can be made by means 
known to those of ordinary skill in the art (e.g., for further details see Saulnier et ol. 
5 (1994), Bioorganic mid Medicinal Chemistry Letters. 4: 1985). For example, 
aqppropriate drugs can be prq>ared by reacting a non-derivatized compound of 
Formula I with a suitable carbamylaling agent (e.g., 
Ul-acyloxyalk^caibonocUoridate, pora-mtropheDyl carbonate, or the like). 

Protected derivatives of the conq>ounds of Formula I can be made by means 

10 known to those of ordinary ddQ in the art A detailed description of the tecbniqpies 
s^licable to the creatiaa of protective groups and fheir removal can be £3Uiid in T. W. 
Qr&BD!^ Protective Groups in Organic SynthesiSy John Wiley & Sons, Inc. 1981. 

Compounds of Formnla I can be prq>ared as Ihdr individual stereoisom^ by 
reacting a racemic mixtnre of the conq)Ound with an optically active resolving agent 

IS to form a pair of diastereoisomeric compounds, s^arating the diastereomers and 
recovering the optically pure enantiomar. While resolution of enantiomers can be 
carried' out usmg covalent diastoreomeric derivatives of conq>ounds of Formula I, 
dissociable complexes are preferred (e.g., crystalline diastereoisomeric salts). 
Diastereomers have distinct physical pjoperties (e.g., melting points, boiling points, 

20 solubilities, reactivity, and ttie like) and can be readily separated by taking advantage 
of these dissimilarities. The diastereomers can be 8q>arated by cbromatogr^hy or, 
preferable, by separation/resolution techniques based \xpon differences in solubility. 
The opticaUypure enatiomer is dien recovered, along with the resotvmg agent, by any 
practical means Aat would not result in racemization. A more detailed description of 

25 the techniques q)phcable to tfie resolution of stereoisom^ of compounds fiom their 
racemic mixture can be found in Jean Jacques Andre Collet, Samuel H. Wilen, 
Enantiomers, Racemates and Resolutions, John Wiley & Sons, Inc. (1981). 

In summary, the conq>ound& of Formula I are made by a process which 
oonqmses: 

30 (A) reactingaconipoundofFQmmla2: 
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o 

2 . 

with a con^imd of the foimula NHaCR^R^CN, herein and R^ are as 

5 deJBned in the Smnmary of the lavention; and 

(B) optionally converting a conqiound of Formula Z into a pharmaceotically 
acc^table sal^ 

(C) optionally converting a salt form of a conq>ound of Formula I to non-salt - 
form; 

10 (D) optionaUyconvertinganunoxidizedfonnof a compound of Formula I 
phannaceotically acceptable N-oxxdc; 

(E) optionally converting an A^-oxide form of a conipound of Formula I its 
unoxidized form; 

(F) optionaliy resolving an individual isomer of a conqKnind of Formula I fiom a 
15 mixture of isomers; 

(G) optionally converting a non-denvatized conq>ound of Formula I into a 
pharmaceuticaliy prodrug derivative and 

(BQ optionally converting a prodrug derivative of a compound of Formula I to its 
ncxQrderi^itized form. 

20 

Examples: 

EXAMPLE 1 

2-<}yclohex^methylr;Y-phfinefliyhrialonanuc acid, a compound of Formula 2 in which 
25 R^ is phenethylcarbamoyi and X' is -CHR^- herein R^ is cyclohexyfanethyl 
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A solution coniprised of sodium (6.9 g, 0.3 mmol) in dhanol (2S0mL) was 
treated sequentially with dieOryl malonate (S3.127& 0.3 mol) and Utea 
cyclohe3cylme11iyl bromide (46 mL, 0.33 mol) at ambient temperature. The mixture 
was heated to 70** C and stined for approximately 12 hours. The mixture was cooled 
5 and solvent was r^oved by ev^oration. The residue was diluted with ice water and 
flie dilution was extracted with ethyl acetate (4x). The combined extracts were 
washed witih water (4x) and brine^ dried (MgS04) and concentrated to provide diediyl 
2-cyclohexylmethylmalonate. 

A solution comprised of diethyl 2-cyclohexylmethybnalonate (12.817 g, 
10 50mmol) in ethanol (lOOmL) was treated wiflt a solution of conq>rised of lithium 
hydroxide (1.198 g, SO mmol) in watm: (SOmL) and the mixture was stirred fi>r 
qyproxiinately 12 hours at ambient temperature. Solvent was removed by evaporatiQn 
and tiie residue was diluted with wkter (SO mL). The dilution was extracted wifii 
diettLyielfaer(2x). The aqpieous layer was cooled to 0°Q acidified to pH 1.S wifli IN 
15 Irydrochloiic add (SO mL), saturated with solid sodium chlonde and Ifaen extracted 
with ^hyl acetate (2x). The combined ethyl acetate ractnicts weare dried (M^ 
concentrated. The residue was dried to provide 3-cyclobexyl-2- 
dfaoxycaibonylpnipionic add (8.52 g, 37 mmol) as an oil. 

A solution comprised of 3-cyclohexyl-2-efhoxycazbonylpropibnic add (8.52 
20 g, 37 mmol) in ethyl acetate (80 mL) was c6bled to 0^ C was treated sequentially wilfa 
2 drops of DMF and oxalyl chloride (3.93 mL) added dropwise over five minutes. 
The mixture was allowed to warm slowly and after proximately 2 hours 
concentrated to provide ethji 2-ehlorocarbonyi-3-cyclohexy^ropionate. 

A mixture of efliyl 2'ddorocaibonyl--3-cyclohex^ropionate (2.65 mmol), 
25 phenethylamine (0.376 wLy 3 mmol) and iV'-methjImorpholine (0.44 mL, 4 mmol) in 
ethyl acetate (6 mL) was cooled to between -20 and -1 0" C and stirred fi)r 15 minutes. 
The mixture was allowed to warm to room temperature, stirred &ir proximatdy 12 
hours and then diluted with efh}d acetate (5 mL) and ice (5 mL). The organic layer 
was separated, washed with cold 0.05 N hydrodiloric add, sodium bicarbonate 
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solution and brine^ dried ^gS04) and concentrated to provide etbjdi 
2-<:3^1ohex}4metfayl-iV-ph^€aty^ (366 mg, 1 .1 06 mmol). 

A solution comprised of ^yl 2-cyclohexylmelhy[-A'-phenefhylmaloiiamate 
(366 mg, 1.106 mmoQ in eihanol (10 mL) was treated widi IN aqueous sodium 
5 hydroxide (1,3 mL) for 2,5 hours and thm diluted witihi water (30 mL) and hrine (10 
mL). The dilution was extracted with diethyl ether (3x 30 mL). The aqueous layer 
was cooled to 0^ C, acidified wifli IN hydrochloric add (2 mL) and extracted with 
ethyl acetate (3x 30 mL). The combined eth;^ acetate extracts were washed with 
brine» dried (MgS04) and concentrated • to provide 
10 2-<^lohexyhne4hyl-^-phenethyfanalonamic add (138 mg» 0.45 mmol). 

EXAMPLB2 

2-Bip]ien^-3-yl-4-meih^ent-4-e]ioic add, a conq)ound of Fomiula 2 in wfaidi is 
biplieny-3-yl and X* is -CHR'- wh^dn is 2-mediylprop-3-enyl 

15 

A sohition of IDA (2^ mL^ 2.0 M in TEIF) in TEIF (20 mL) was cool^ 
C and then treated with hqphenyl-3-ylacetic add (0.212 g, 1.0 mmol). The mixture 
was stined for 40minutes» cooled to -78^ C and flien treated wilfa 3-bi0mo-2- 
mediy^piop»e(135 |iL^ 13mmol). The mixture was stixied for 1 hour, treated with 

20 1 M hydrochloric add (5 mL) and then dihited widi e&yl acetate (50 mL). The 
organic layer was separated washed with water, brine, dried (MgS04) and 
concentrated. Product was purified fit>m the residue by flash column on siHca gel (60 
®A) with 33% dhyl acetate in hexane to provide 2-hq)heayl-3-^- 
4-methy^ent-4-aioic acid (250 mg, 0.93 mmol). *H NMR (DMSOd6): 1.71 (s, 3 H), 

25 2.52 (m, 2 H), 3.68 (dd, 1 H), 4.75 (m, 2 H), 7.08 (d, 1 H), 7.28 - 7.37 (m. 8 H). 
LCMS: 267.1 (M+H*). 

EXAMPtE3 

2-Bipheayl-3-yl-4Tnietfay]^>eDta^ add, a compound of Fonnula 2 in ^fMch is 
30 bipheny-3-yl and is -CHR^- wherdn R^ is 2-meth^ropyl 
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A mbclnre of 24>]phenyl-3-yl-4-mefhylpent-4-€]ioic add (250 mg, 0.9 mmol), 
prq)ared as in Exaini>le2, and 5% Pd/C (SO mg) in 10 ml of etfaanol was 
hydrogenated (40 psi) for 2 hours. The mixture was jGltered and the filtrate 
5 concentrated to provide 2-biphenyl-3-yl-4-methylpentanoic acid (250 mg, 0.9 mmol). 
NMR (DMSOde): 1-01 (d, 6 H), 1.81 - 1.85 (m, 3 H), 3.68 (dd, 1 H), 7.08 (d, 1 
H), 7^ - 737 (m, 8 H). LCMS: 269.1 (M + H*). 



54 



wo 01/49288 



PCTAJS0y00341 



EXAMPLE4 

A-Me^yl-l-iA^hea^^ acid, a coiiqx>iind of Fonnula 2 in which 

is 4-pheQylthiazol-2-:^ and X* is -CHR^- \idierein R' is l-methylpiopyi 

5 A solution con^msed of ethyl 2-cyano-4*mefhy^>entanoate (1.69 gm» 

10 mmol) in pyridine (10 ml) was treated with triethylamine (3.0 mL). The mixture 
was cooled to 0^ C and bubbled with hydrogeu sulfide gas and stirred for 3 hours. 
The mixture flien was diluted with ethyl acetate (1 00 mL) and the dilution treated with 
0.1 M hydrodiloric acid until the aqueous layer was acidic. The organic layer was 
10 SBpacsbodj washed with water and bnne» dried (MgS04) and concentrated. The 
residue was triturated witii 5% ethyl acetate in hexane (10 mL) to provide ethyl 
4-meQiyl-2-tibiocaibamoylpentanoate (2.01 gm, 10 mmol). NMR (DMSOde): 
1.01 (d, 6H), 130 (t 3 H), 1.62 (m, 2H), 1.71 (m, 1 H), 233 (m, 1 H),4.12 (q, 2H), 
7.85 (m, 2 H). 

IS A solution coaq;icised of e&yi 4-mefhyl-2-tibiocarbamo^entanoate (410 mg» 

2 mmol) in elhanol (5 mL) was treated with 2-broma-l-phenylethanone (400 mg, 2 
mmoQ. The mixture was refiuxed for 30 minutes and concentrated to provide, ^yl 
4-mGdi^-2-^4^)h£n^fliiazol-2-yl)pentanoate as a crude product The crude product 
was dissolved in mebanol (5 ml^ tech. grade) and ttie sohidon was treated wifli 

20 sodium hydroxide (100 mg, 2.5 mmol). The mixture was stirred for 2 hours and 
diluted wi& 0.1 M hydrochloric add solution. The dilution was extracted with elhyl 
acetate (25 mL) and tibie extract was washed with water and brine, dried (MgS04) and 
concentrated. Product was purified fiom the residue by flash column on silica gel 
{60^ A) witti 33% efh^ acetate in hexane to provide 4-mefliyl- 

25 2-(4-phett^thiazol-2-j4)pentanoic add (500 mg, 1.8 mmol). Rf 033. NMR 
(DMSO-d6): 0.96 (d, 6 H), 1.71 - 1.79 (m, 3 H), 3.61 (m, 1 B), 7.12 (s, 1 H), 
7.32 - 7.41 (m, 5 H). LCMS: 275.91 (M+H^. 

EXAMPLB5 
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4-Me11i;^-2-^2-f heQ:^fhiazol-4-yl)pe3at^^ add, a compoimd of Fommla 2 in which 
is 2-phenytiiiazol-4-;^ and is -CHK7- wherein is 2rmefh^pn>pyl 

A sohition compdsGd of ethyl 2-acetyl-4-methylpentanoate (1.86 gm, 10 
5 mmol) in chloiofonn (20 mL) was cooled to 0** C and treated with bromine (0.6 mL, 
11.0 nunol in 10 mL dhloTofoim). The mixture was stirred for proximately 12 
hours and then concentrated to provide ethyl 2-bromoacetyl-4-methylpentanoate as a 
cmdeproduct 

A solution conq>rised of eth^ 2-broinoacetyl-4-methy^>eatanoate (0.264 gm, 
10 1 mmoQ in ethanol (5 mL) was treated with fluobenzamide (0.15 gm, 1.1 mmol). The 
mixtore was heated at lefinxed for 1 hour and cancentrated to provide edi3d 4-m^yl- 
2-<2-phenytlliiazol-4-^)penlaiioatB as a crude product 

A solution cooqpiised of the efihyl 4-me(fayl- 
2-(2-phenyiaiiazol-4-yI)pe3itanoate in meOianol (5 mL) was treated with sodium 
IS hydroxide (0.1 gm, 2 mmol). The mixture was stirred fiir 4 hours, basified with 0. 1 M 
sodium hydroxide sohdion, washed with e&yl acetate (lOmL), acidified and 
extracted with ethyl acetate (SO mL). The extract was washed with water, dried 
(MgS04) and concentrated. Product was purified fiom flie residue by flash 
cbromatography on silica gel (60 ^A) with 3 3% eftyl achate in hexane as an eluent to 
20 provide 4-mettiyl-2-(2-phmylthiazol-4-yl)pentanoic add (200 mg, 1.44 mmol). Rf 
0.41. *H NMR (DMSOdtf): 1.01 (m, 6 H), 1.61 • 1.79 (m. 3 H), 3.63 (m, 1 H), 7.04 
(d,lH),7.22-7.34(m.5H). LCMS: 276.1 (M+H*). 

EXAMPLE6 

2S 2-<}yclohexyhnethyl-4-moipholin-4-yl-4-oxobutyric add, a con^und of Formula 2 
in which R^ is morpholin-2-^caibonyfanethyl and is -CHR^- \i^erein R^ is 

cyclohecf^fan^yl 

A solution of 3-cycloh0xy!l^m>panoic add (9.49 g, 60.7 mmol) in THF (100 
30 mL) was cooled to -78^C in a cooling ba& and iSbm treated witfi tnelfaylamine (15.14 
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ml^ 108 mmol) and pivaloyl chloride (11.6 mL, 94 mmol) to provide 'Mixtuie A." 
The cooling balh was removed and Mixture A was st^^ Asohition 
of 4-(S>isopropylisoxazoKdinone (10.55 g, 81.7 mmol) in THF (100 mL) was cooled 
to -45**C and then treated witii bntyllifhium (51.1 mL of a 1.6M hexane solution), 
5 forming a thick slurry as '•MixtoieB.?' Mixture B was allowed to wann to O^^C over 1 
hour. Mixture A was cooled to -78**C and then Mixture B was added to the Mixture 
A. The cooling bath was removed and tiie combine mixture was pernntted to w 
ambient temperature. The mixture remained at ambient temperature for 1 hour and 
then was diluted with 0.25 M hydrochloric acid (200 mL). The dilution was extracted 

10 with ediyl acetate (200 mL) and the extract was washed witii saturated aqueous 
sodium bicarbonate (200inL) and brine (200mL), dried over MgS04, filtered, and 
evaporated to dryness. Product was purified finnn tiie residue by dm>matography on 
silica gel, using 0-20% etfa]^ acetate/hexane as ehtent to jxiovide (^3- 
cyclohGxy^xropionyl-4-isqpropyloxazofidin-2-<^ (17.2 g). MS (M+1): 268. 

15 A solution of sodium hexametfayldisilazide (92.4 mL of a 0.6M toluene 

sohition, Aldrich) in THF (70 mL) was cooled to -78^G and then tieated with a 
solution of (S)-3-cyclohexylpn3pion^-4-isopropyloxazoHdin-2-<m^ (10.5 g» 393 
mmoQ in TIIP (30 mL) added diopwise over 10 minutes. The mixture was stirred for 
1 hour and then treated with a solution of /leTt-butylbiomoacetate (9.75 mL» SO mmol) 

20 in THF (20 mL) added dropwise. The mixture was stirred for 1 hour, ^^e wanning 
to -lO^C. The mixture reaction was diluted with IM hydrochloric acid(100 mL) and 
the dilution was extracted with ethyl acetate (200 mL). The extract was washed with 
saturated aqueous sodium bicarbonate(100 mL) and brine (100 mL), dried (MgS04), 
filtered and concentrated to dryness. The residue was dissolved in hexane and 

25 product was crystallized out to provide terr-butyl 3-cyclohex^methyi-4-(4-isopropyl- 

2- oxooxazolidin-3-yl>4-oxobutyrate (9.09 g, 61%). MS ^+1): 382. 

A solution of tert-hvtyl 3-cyclohex^efhyl-4-(4-isopropyl-2-oxooxazolidiii- 

3- yl)-4-oxobutyrate (2.90 g, 7.6 nrnxol) in methjdoie chloride (10 mL) was treated 
with trifhioroacetic add (4.83 g, 42^ mmol) and the mixture was stured at ambient 

30 temperature for 3 hours. The solvent and excess add were renioved by evaporation at 
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reduced pressme. The lesidoe was dissolved in ethei/hexane and piDduct was 
crystallized out to provide 3-cyclohexylmethyl-4-(4>isopiopyl-2K>xooxazoU 
4-oxobutyric add (2 g, 81%). MS (M+1): 326. 

A mixture of 3-cyclohex^methji-4-(4-isopropyl-2-oxooxazolidin-3-yl)-4- 
5 oxobutyric add (2.00 g, 6.14 mmol) and HBTU (2.56 g, 6.76 mmol) in DMF (20 mL) 
were treated with morpholine (0.591 ml^ 6.76 romol) and ^-methyfanoipholine (0.81 1 
ml^ 7.37 mmol). The mixture was stirred overnight at ambient tempea:ature and then 
partitioned between 4:1:2:3 ethyl acetate^IF/water/brine (100 mL total). The 
organic phase was washed with IM hydrochloric add, saturated aqueous sodium 

10 bicarbonate and farine (50 mL each), dried (MgS04) filtered and concentrated to 
dryness. The residue dissolved in ethyl acetate/hexane and product was crystallized 
out to provide 2-<:ycloheKylinelhyl*l-<4-ispprqp^-2-<>xooxaz^ 
4-moKpholin-4-yIbutane-l,4-dione (L63 g). MS (M+1): 395. 
A solution of 2-<ryclohe3r^e1hyl-l-(4-is<qm>py^ 

15 4Htnorpho]inr4-yl-butane-l,4-dione (1.63 g, 4.13 mmol) in THF (20 mL) was treated 
. with fitifadimi hydroxide monohydrate (0.226 g, 537 mmol) and hydm^ peroxide (2 
mL of a 30% solution) and Ae mixture was stirred ovemigfht at ambient temposture. 
The mixtm^e was treated with sodium nitrite (13 g) and stirred for an additional 30 
mTTiiitfis. The organic solvent was removed under reduced pressure and the residual 

20 mixture was diluted with water (30 mL). The dilution was extracted with xxtefhylene 
diloride (3x30 mL) and the aqueous layer was acidified to pH 2 with IM hydioddoric 
add and extracted with diddoromethane (3x20 mL). The conobined extracts were 
dried (MgS04)> fitt^ed and concentrated to dryness to provide 2-cyclohexyhn^yl-4- 
motpholin-4-yl-4-oxobutyric add (0.56 g, 48%). 

25 

EXAMPLE7 

2-Biphenyl-3-yl-iV'--cyanometfayI'4-metfaylpentaiiam (Compound 1), a compound of 
Formula I in winclx and are hydrogen, R^ is biphenyl-3-yi and is -CHR'- 

wherein R^ is 2-methylprppyl 

30 
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A solution comprised of 2-bqpheayl-3-yl-4-methylpentanoic add (0251 mg, 
0.91 mmol), prq)ared as in Exaiiq>le 3, in DMF (S mL) was treated with 
aminoacetonitxile (180 mg, 2mmolX PyBOP (520 mg 1 mmol) and trietfaylamine 
(500 liU 3 nunol). The mixtine was stined for 4hours and tibien diluted with water 
5 (50 mL) and ethyl acetate (20 mL). The organic layer was sq^aiated, washed with 1 
M satDrated sodium bicaifoonate solution, 1 M hydrochloric add sohition, water and 
brine^ dried (KfgS04) and concentrated. The residue was recrystallized fiom 30% 
ethyl acetate in hexane to provide 2-biphenyl-3-yl- 
iVKoranomediyi-4-methylpCTtaDanride (300 mg, 0.89mmol). NMR (DMSOd6): 
10 LOl (d, 6 H), L81 - L85 (m, 3 H), 3.73 (dd, 1 H), 4.35 (m, 2 H), 7.12 (d, 1 H), 
7.24 - 7.37 (m, 8 H) 8.31 (s, 1 H). LCMS: 307.3 (M + H*). 

The following conqpounds of Formulal were prepared by }m>ceeding as in 
Exanqile 7: 

15 2Ajiphaaylir4-^^ (Componnd2); 

NMR (DMSad6): 0.93 (d, 6 H), 1.71 - 1.83 (m, 3 H), 3.72 (dd, 1 H), 4.32 (m, 2 H), 
7.18-7.24 (m, 4H), 7.31 (d, 2 H), 8.31-8.47 (m, 3 H)i 9.81 (s, 1 H), ll(s, 1 H); 
LCMS: 307.1 (M+H*); 

jy-q^an<mettiyl-4^e&^-2-[4-(3-pyrid-4^^^ 

20 (Ompowad 3); NMR (DMSCVd6): 0.87 (4 6 B)» 1.78 - 1.83 (m, 3 H), 3.72 (dd, 1 
H), 4.32 (m, 2 H), 7.18 - 7Ji4 (m, 4 H), 7.31 - 7.37 (m, 5 H); LC3^: 3663 (M+H*); 

JV^5yanomelhyl-4-me&yl-2-[4-(3-pyrid-4-^me&yli^ 
(Compound 4); *H NMR (DMSO-dc): 0.91 (d, 6 H), 1.78 - 1.83 (m, 3 H), 3.62 (dd, 1 
H), 4.17 (m, 2 H), 4J3 (d, 2 H), 6.98 - 7.24 (m, 3 H), 7.82 (d, 2 H), 8.31 - 8.81 (m, 4 

25 H); LCMS: 380.1 (M + H*); 

^-cyanomeBi;^-4-rndfa^-2-[4-(3-pyrid-3-yhnetfa^iir^ 
(Compoimd 5); NMR (DMS0-d6): 0.96 (d, 6 H), 1.71 - 1.83 (m, 3 H), 3.62 (t, 1 
H), 4.12 (m, 2 H), 4.57 (d, 2 H), 6.98 - 7.24 (m, 5 H), 7.82 (d, 1 H), 8.13 (d, 1 H), 
8.31 - 8.81 (m, 4 H); LCMS: 379.9 (M + H*); 
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tanamide (Cbnqxiund 6); 'H NMR (DMSO^): 1.01 (d, 6 B^, 1.65 - 1.83 (m, 5 H), 
2.37 - 2.40 (m, 6 H), 3.51 - 3.60 (m, 6 H), 3.71 (t, 1 H), 4.12 (m, 2 H), 6.98 (d, 1 H), 
7.20 (m. 1 H), 7.46 - 7.52 (m, 2 H), 8.13 (d, 1 H), 8.71 - 8.81 (m, 2 H); IXMS: 4163 
5 (M+H*); 

2-inarpho]ii]r4-ylelliyl 
3-(l-cyanometh:^caibamoyl-3-meth^utyl)pheaylcaibainate (Compound 7); 'H 
NMR (DMSO-de): 1.01 (d, 6 H). 1.65-1.83 (m. 3 H), 2.37-2.40 (m, 6 H), 
3.51-3.60 (m. 6 H). 3.68 (t, 1 H),. 4.17 (m, 2 H), 7.03 (d, 1 H), 7.20 (m, 1 H), 
10 7.48 - 7.55 (m. 2 H), 8.19 (d, 1 H), 8.61 - 8.67 (m. 2 H); LCNfS: 403 J 0^1 + H*); 

J^^-cyanometh^-4-mefll^-2-IU9MFl-ylpe^^ (CQnqwimd 9); 'HNMR 
(DMSO-dfi): 0.91 - 0.96 (d, 6 H), 1.30 (m, 2 H), 1.62 (m, 1 iq, 4.31 (m, 2 H). 4.42 (m, 
1 1^. 7.41 - 7.52 (m, 4 H), 7.81 - 7.91 (m, 3 H), 8.43 (d, 1 B); LCMS: 279.8 (M + 
H*); 

15 N-GyaaamdQ3yir4^aad^yi'2r(2-fi^^ 

(Compound 10); *H NMR (DMSO^): 1.61 (s, 3 H), 2.42 - 2.62 (m, 2 H), 4.11 - 4.21 

(m. 3 H), 4.62 (m. 2 H). 7.41 (m, 4 H), 8.43 (d, 1 H); LCMS: 308 (M + H*); 

iV'-cyBmmie&^2-(3-lnomophe3i^)-4-mediy]^^ (Compound 11); 

*HNMR (DMSO-d<): 1.91 (s, 3 H), 2.30 (m, 1 H), 2.62 (m, 1 H), 3.61 (m, 1 H), 4.17 
20 (s, 2 H). 4.52 (m, 2 H). 731 - 7.52 (m, 4 H). 7.83 (m, 2 H), 8.43 (d. 1 H); LCMS: 308 

(M+H*); 

JV^K;yanome1hyl-4-me4hyl-2-ii^h1h-2-ylpe3i^^ (Compound 12); 

NMR (DMSOde): 1.03 (d, 6 H), 1.17 (m, 1 H), 1.31 (m, 1 H), 1.62 (m, 1 H), 3.62 (m, 
1 H). 4.17 (d, 2 H), 731 - 7.42 (m, 3 H), 7.61 - 7.67 (m, 4 H), 838 (d. 1 H); LCMS: 
25 280.1 (M + H*); 

jy-cyanomelhyl-4-methyl-2-(4--pheTiyhhia7^ 
(Conqjound 13); NMR pMS0-d6): 0.96 - 1.08 (m, 6 H), 131 - 1.59 (m, 3 H), 
3.81 (m. 1 H), 4.13 (d, 2 H), 7.12 - 7.24 (m, 3 H), 7.81 (m, 2 H^, 8.01 ^ 1 H), 9.10 
(8, 1 H); LCMS: 314.0 (M+H*); 
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iV^cyanomebyl-4-inetiiyl-2-[4-(3-m 
(Compound 14); NMR (DMSO-d6): 0,84 - 0^3 (m, 6 H), 1.31 - 1.59 (m, 3 H), 
. 3.85 (m, 1 H), 4.18 (s, 2 H), 7.24 (d, 1 H), 8.14 (d, 1 H), 8.31 (m, 2 H), 8.61 (s, 1 H), 

9.10 (s, 1 H); LCMS: 359.0 (M + H*); and 
5 2-[4-(3-amin(q)henyl)thiazol-2-^]-^-K;yanomefhyI-4-m 
(Compound 15); NMR (DMSCMii). 

EXAMPLE8 

10 jV<;yanomethyi-4-me<hyl-2-<2-phenyitiua2ol-4-y^ (Conq>ound 16), a 

conqpound of Fominla I in and R^ are hydrogen, R^ is 2-pheiiyi11uazol-4-yl 

andX' is -CHR^- wherdnR^ is 2-mc^y^pippyl 

A sohitum conqyiised of 4-metli^-2-(2-phenytdiiazol-4-yI)pmtanoic acid (150 
mg, 0.6 mmol), piepared as in Bxanq;>l6 5, in DMF (5.0 mL) was treated with PyBOF 
(300 mg» 0.7mmol), aminoacetomtrile hydiochloiide (100 mg, I mmol) and 
tiiethylamine (250 pl^ 1.5 mmol). The mixture was stirred for 3 hours and fhen 
partitioned between water (20 mL) and etfa)i acetate (50 mL). The organic layer was 
separated and washed wilh 1 M saturated sodium bicarbonate solution^ 1 M 
hydrochloric add sofariion and water, dried (Kf gS04) and concentrated. Product was 
purified from Hxe residue by flash colunm on silica gel (60 ^ A) with 40% eOiyl acetate 
in hexane to provide JS^<<:yanomeChyl-4Hmethyl~2'(2-ph^ylflii^ 
(120 mfe 0.46 mmol). Rf 0.30. NMR (DMSO-de): 1.01 (m, 6 H), 1.31 - 1.59 (m, 
3 H), 3.91 (m, 1 H), 4.14 (s, 2 H), 7.44 (m, 4 H), 7.81 (m, 2 H), 8.61 (s, 1 H). LCMS: 
312.2.0 (M+H*). 

Ihe £>]low]ng compomids of Fotmulal were provided by proceeding as in 
Exanq>le8: 

2«4)iphenylr4-ylriV'-cyanomethyl-5*met^ (Conq[>ound 17); 
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2-(l-me<hylpyrroIidiii-2-^)eth^ 3-(lKryanometii^caibamoyl- 
3~me&ylbu^)phen>4carbamate (Compound 18); 

JV'-cyaaom^yl-4-methyl-2*-(3-tfaien-3-ylphe^^ 
(Compound 19); 

5 ^-<5yanome&yl-3-methyl-2-phenylpentananu (Compoimd 20); 

J^..cyanomelby]-4-mdhyl-2-^2-pyrid 
(Compound 22); 

(Confound 23); 
10 ' A'-<^yanonieili^-4-me(fayl«-2-{4-(4^ 

ide (Cantpoimd 24); 

i^-cyancmelliyl-4-metfayl-^ 
(Conpoimd25); 

iy'Kyyanomelhyl-4-niefl^^ 
15 (Conq)Ound26); 

^-cyBnome&yl-4H(ne1li^-2-(3-pyrid-3 
(Compound 27); 

JV^KrymKxmdhyl-4-nielhyl-2^ 
mide (Compoiind 28); 

20 

EXAMPLB9 
tert-Butyl 3Hl-cyanoniellorlcaibamoyI-3-methyIbut^ 

(CampouDd29) 

25 A mixtiire ccnnpdsed of i^^-cyanomelhyl-4-inelhyl-- 

2-[3-<4AS^-tetramethyl[13»2]dia3cabo^ (250 mg; 

0.702 mmoQ, terZ-but^ 4-biomobenzylcaibamate (303 mg, 1.053 mmol), sodium 
bicaifxniate (1.1 mL^ 2.11 mmol), paTladium(n) diloride (18 mg, 0.0211 mmol) and 
DMF (15.8 mL) was stirred under mtrogen at between 80-85% until flie zeaction was 

30 complete. The nuxture was diluted wifli water and tihe product was extracted with 
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diefliyl (3X). The combmed extracts were washed wifli brine, dried (MgS04) 
and tihca oonceoAcated in vacuo. The product was purified finm the residue by flash 
dnomatography over sifica gel (ethyl acetate/hexanes) to provide terf-butyl 
3'-<l-Q^ome&ylcaibamoyl-3<aeihyIbirtyl)biphenyl-4-ytoethylcaA (252 mg, 
5 0.576 mmol). NMR (400 MHz, d^-DMSO): S 8.79 (br s, IH), 7.58 - 7.26 (m, 9H), 
4.16 (d, J = 5.2 Hz, 2H), 4.1 1 (br s, 2H), 3.67 (dd, J = 7.2, 7.2 Hz, IH), 1.95 - 1.91 (m, 
IH). 1.57 - 1.53 (m, IH), 1.40 - 1.33 (m, 10 H), 0.88 (dd. J = 6.7, 6.7 Hz, 6H); MS (- 
ESI) m/z 434.6 (M-H)'. 

10 The following campounds of Fonnnlal were provided by proceeding as in 

Example 9: 

^■cyanoinedi^-^mefli^2-[3-(2-meth^^piinDlii^yQphm 
(Compound 30). *HNMR (400 MHz, d6-DMSO): 5 8.82 (t, J = 5.1 Hz, IH), 8 J2 (d. J 

15 = 8.3 Hz, IH). 8.17 (s, IH). 8.00 (s. 2B), 7.73 (s, IH), 6.67 (d, J = 7.6 Hz. IH), 
7.47 - 7.43 (m. 2H), 7.34 (d, J = 7.5 Hz. IH), 4.12 (d. J = 5.2 Hz, 2H), 3.71 (dd, J = 
7.5, 7.5 Hz, IH). 2.66 (s, 3H). 2.01 - 1.93 (m, IH). 1.62 - 1.54 (m, IH), 1.44 - 1.39 
(m. IH). 0.90 (dd, J = 6.7. 6.7 Hz, 6EI); MS (-ESI) m/z 370.4 (M-H)"; 

^-cyanomeaiyl-2-[3<lH-indol-^yl)phray[]-^meth)^pentananu 

20 (Qmqwund 31), 'H NMR (400 MHz, de-DMSO): 8 10.42 (s, IH), 8.84 (t, J = 5.3 Hz, 
IH). 7.67 (s, IH), 7.51 (d, J = 7.4 Hz, IH), 7.43 - 7.39 (m, 3H), 7.28 (d, J = 7.6 Hz, 
IH). 7.17 (t. J = 7.6 Hz. IH), 7.06 (d. J = 7.1 Hz. IH), 5.56 (s. IH). 4.13 (hr. s, 2H), 
3.69 (dd. J = 7.5, 7.5 Hz, IH), 1.94 - 1.87 (m, IH), 1.63 - 1.57 (m, IH), 1.45 - 139 
(m, IH), 0.89 (dd, J = 63. 63 Hz, 6H); MS (-ESI) m/z 344.2 (M-H)'; 

25 J\^-<:yanomeaiyl-2-[3-<23-dibydro-l£r>indol-5-yl)ph^ 

e (Compoond 32X 'H NMR (400 MHz, ds-DMSO): 5 8.76 (t. J = 5.4 Hz. IH). 7.46 (s. 
IH). 737 (d. J= 7.7 Hz, IH), 734 - 7.26 (m, 3H). 7.18 (d, J = 7.1 Hz, IH). 7.13 (d, J 
= 7.6 Hz. IH), 6.55 (d, J = 8.1 Hz. IH). 4.11 - 4.09 (m, 2H), 3.61 (dd, J = 7.6, 7.6 Hz, 
IH). 4.47-4.42 (m, 2E0, 2.98-2.93 (m, 2H), 1.94-1.87 (m. IH), 1.56-1.49 (m, 

30 IH), 1.43 - 135 (m, IH). 0.87 (dd, J = 6.6, 6.6 Hz. 6H); MS (-ES^ m/z 346.2 (M-H)"; 
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2^sfi(Marodfayl'-^I-«yanometii^cari)amoyl-3HDiethyIbi^ 
amate (Con^und 33), *H NMR (400 MHz, de-DMSO): 5 10.08 (s, IH), 8.78 (t, J = 
5.2 Hz. IH), 7.64 - 7.50 (m, 5H), 7.48 (d, J = 7.4 Hz, IH), 736 (t, J = 7.5 Hz. IH), 
7.25 (d. J = 7.6 Hz, IH), 6.52 (t, J = 5.0 Hz. IH), 4.55 (d, J = 5.1 Hz, 2H), 4.1 1 (d, J = 
5 5.0 Hz, 2H), 3.65 (dd, J = 7.4, 7.4 Hz, IH), 1.96 - 1.88 (m, IH), 1.58 - 1.50 (m, IH), 
1.45 - 134 (m. IH), 0.88 (dd, J = 7.0, 7.0 Hz, 6H); MS (-ESI) m/z 460.1 (M-H)'; 

N<y^aaomefhy^r4-mellb!^^ 
(Confound 34), 'H NMR (400 MHz, dc-DMSO): 8 8.80 (br s. IH), 7.63 (d, J = 7.4 
Hz, 2H5, 7.56 (s, IH), 7.49 (d, J = 7.2 Hz, IH), 7.43 - 736 (m, 3H), 7.28 - 7.25 (m, 
10 IH), 7.18 - 7.04 (m, 5H), 4.11 (br. s, ZH), 3.66 (dd, J = 7.2, 7.2 Hz, IH), 1.96 - 1.89 
(m, IH), 1.58 - 1.51 (m, IH), 1.41 - 1.36 (in, IH), 0.88 (dd, J » 6.5, 63 Hz, 6H); MS 
(-ESI) m/z 397.8 0kf-H)-; 

Mcyanom^yl-4-Tneihyl-2-[3-(1 -«ynindan-^-y^)p^enrly^]p<^lanwtliHft 
(Conqwimd 35), *H NMR (400 MHz, ds-DMSO): 8 8.82 (t, J = 5.1 Hz, IH), 7.82 (s, 
15 IH), 7.73 - 7.65 (m, 3H), 7.60 (d. J = 7.5 Hz, IH), 7.44 (t, J = 7.6 Hz, IH), 7.36 (d, J 
= 7.6 Hz, IH), 4.12 (d, J = 4.5 Hz, 2H), 3.70 (dd, J = 7.5, 7.5 Hz, IH), 3.18 - 3.14 (m, 
2H), 2.68 - 2.65 (m, 2H), 1.98-1.93 (m, IH). 1.60-1.53 (m, IH), 1.44-1.36 (m, . 
IH), 0.88 (dd, J = 6.8, 6.8 Hz, 6H); MS (-ESI) m/z 359.2 (M-H)"; 
J\^-cyanomelhyl-4-meaiyl-2-(3-pyrid-2-ylphen)d)pemtaiiaim 
20 (Con5)Ovmd 36), 'H NMR (400 MHz, ds-DMSO): 5 8.83 (br s, IH), 8.66 (d. J = 4.1 
Hz, IH), 8.06 (!5. IH), 7.91 - 7.85 (m, 3H). 7.44 - 7.33 (m. 3H), 4.11 (4 J = 4.9Hz, 
2H), 3.70 (dd. J = 7.4, 7.4 Hz, IH), 1.98-1.90 (m. IH). 1.58 -1.51 (m, IH), 
1.43 - 137 (m. IH), 0.88 (dd. J = 6.5, 6.5 Hz, 6H); MS (-ESI) 
m/z 306.0 (M-EQ~; 

25 ■A'H^yBiicmieih>l-2-(3-far-3- (Ccniq9om]d37), 

*H NMR (400 MHz, d6-DMSO): 8 8.77 (hrs,lH), 8.13 (s;lH), 7.74 (s,lH), 7.48(8, • 
110, 7.46 (d, J = 7.8 Hz, 11^, 731 (t. J = 7.7 Hz, IH), 7.19 (d. J = 7.6 Hz; IH), 6.90 
(8, IH). 4.10 (d, J = 4.8 Hz. 2H), 3.61 (dd, J = 7.5, 7.5 Hz, IH), 135 - 1.87 (m, IH), 
1.56- 1.48 (m, IH), 1.42-135 (m, IH), 0.87 (dd, J=6.9 Hz, 6H); MS i-BSJ) m/z 

30 2953 (M-H)-; 
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(Compoiind 38), *H NMR (400 MHz, de-DMSO): 8 8.80 (t, J = 5.3 Hz, IH), 8.03 (s, 
IH), 7.97 (d, J = 8.0 Hz, 2H), 7.71 (d, J = 8.1 Hz, 2H). 7.63 (s, IH), 7.58 (d, J = 7.7 
Hz, IH), 7.44 - 739 (m, ZH), 7.33 (d, J = 7.3 Hz, IH), 4.11 (d, J = 3.6 Hz, 2H), 3.68 
5 (dd, J = 7.5, 7.5 Hz, IH), 158 - 1.90 (m, IH), 1.59 - 1.52 (m, IH), 1.44 - 1.37 (m, 
IH), 0.88 (dd, J = 6.9, 6.9 Hz, 6H); MS (-ESI) m/z 348.7 (M-H)'; 

A^-<^yan(Hnelfa3d-4HDaediyl-2-^3-pynbtDidi]^ 
(Can^oimd 39), ^H NMR (400 MHz» d6-DMSO): S 9.19 (s, IH), 9.10 (s, 2H). 8.80 (t, 
J = 5 J Hz, IH), 7.69 - 7.65 (m, 2H), 7.48 (t, J = 7.6 Hz. IH), 7.41 (d, J = 7.9 Hz, IH), 

10 4.11 (br s, 2H), 3.70 (dd, J = 7.5, 7;5 Hz, IH), 1.98 - 1.93 (m. IH), 1.61 - 1.54 (m, 
IH), 1>44 - 1 .38 (m, IH), 0.88 (dd, J .= 7.4, 7.4 Hz, 6H); MS (-ESI) m/z 306.9 (M-H)'; 

iV<yaixniieflqd-2-(4'Htne11iylsn]fimylb 
(Caiiq[N}uiid 40), ^ NMR (400 MHz, d^MSO): 5 8.82 (hr s, IH), 8.01 (d, J = 8.4 
Hz, 2H), 7.89 (d, J = 8.4 Hz, ZH), 7.65 (s, IH), 7.61 (d, J = 7.6 Hz, IH), 7.46 (t, J = 

15 7.6 Hz. IH), 73B (d, J » 7.4 Hz, IH), 4.11 (br s, 2H), 3.70 (dd, J = 7.5, 7.5 Hz, IH), 
3.25 (s, 3H), 1.98 - 1.90 (m, IH), 1.60 - 1.52 (m, IH), 1.42 - 1.38 (m, IH), 0.88 (dd. J 
= 7.1, 7.1 Hz, 6H); MS (-ESI) m/z 383.7 (M-H)"; 

Ar-cyaiK)mediyl-243-(3,5H]imethylisoxazol-4->i)ph^ 
e (Conqwiind 41), 'H NMR (400 MHz, d6-DMSO): 5 8.81 (t, J = 4.9 Hz. IH), 7.40 (t, 

20 J = 7.8 Hz, IH), 731 - 7.23 (m, 3), 4.11 (d, J = 5.4 Hz, 2B^, 3.66 (dd, J = 7.6, 7.6 Hz, 
IH), 239 (s, 3H), 2.22 (s, 3H), 1.92 - 1.84 (m, IH), 1.60-1.52 (m, IH). 1.41 - 1.34 
(m, IH). 0.87 (dd, J = 6.8, 6.8 Hz, 6H): MS (-ESI) m/z 324.2 (M-H)"; 

(Campound 42). 'H NMR (400 MHz, d«-DMSO): 5 8.91 - 8.85 (m, 3H), 8.40 (s, IH), 
25 8.26 (d, J « 5.6 Hz. IB), 7.47 - 7.42 (m, 3H), 4.12 (d. J » 4.1 Hz, 2EQ. 3.72 (dd, J = 
7.5, 7.5 Hz, IH). 1.98 - 1.90 (m, IH), 1.58 - 1.90 (m, IH), 1.42 - 135 (m, IH), 0.88 
(dd, J » 6.4, 6.4 Hz, 6H); MS (-ESQ m/z 3073 (M-H)'; 

terf-but^ iV^5-[3-(l-cyan(»n^^caibamoyl- 

30 (Con^raui 43), 'H NMR (400 MHz, dfi-DMSO): 6 9.07 (s, 2H), 7.99 (hr s, IH), 7.81 
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(s, IH), 7.71 - 7.68 (m, IH), 7.52 - 7.50 (m, 2H), 421 - 4.17 (m, 2H), 3.82 (dd, J = 
7.2, 7.2 Hz, IH), 1.74 - 1.66 (m, IH), 1.55 - 1.42 (m, 20H), 0.92 (dd, J = 4.3, 4.3 Hz, 
6B); MS (-ES1) miz 522.7 (M-H)-; 

iV^yaiiomefhyl-2-[3-<4,5Hfichloro-l^^ 
5 amide (Compound 44); 

tert-bxAyi 3'-<lH^yanQmelfaylcaibamoyI-3-m^ylbutyl)biphenyl-^ 
' (Compoimd 45), ^H NMR (400 MHz, d(rDMSO): 5 8.80 (t, J = 5.1 Hz, IH), 7,69 (d, / 
= 8.0 Hz, 2H), 7.60 (s, IH), 7.55 (d, J = 7.6 Hz, IH), 7.44 - 7.37 (m, 3H), 7.31 (d, J = 
7.8 Hz, IH), 4.12 (d, J - 3.6 Hz, 2H), 3.69 (dd, J = 7.4, 7.4 Hz, IH), 1.96 - 1.90 (m, 
10 IH), 1.59 - 1.52 (m, IH), 1.43 - 137 (m, lOH), 0.88 (dd, J = 6.8. 6.8 Hz, 6H>; MS (- 
ESI) m/z 420.1 (M-H)"; 

JV'-cyaix>mefli^-4-me&yl*^^ 
(CompouiLd 46); 

i^-cyancnnedi^-2-{3-(lJ7-mdo]r5-yl^^ 
15 (CknD|X>und47); 

/^■<^yaiiamelh^"2-^4'-^cetylam^ 
(Compound 48); 

Hie following conipounds of Fonnula I were provided by jnoceeding as in the 
niethods described in tibis Application: 
20. ^-cyan0meth^-2'<4'-melboxybiphenyl-3-yl)-4-ni6& 
(Conopound 49); 

i^-^yanomelfayl-2-<2^4'^limettioxybipbe^ 
(Compound 50); 

^-K:yanomethyl-2-(3*-methoxybq[>henyl-3-yl)-4^ 
25 . (CoiEq[>onnd 51); 

JV^-cyanonie&ylr4-mefhyl-2-^4-mor^ 
mide (Compound 52); 

^Hsyanomdli3d-4HDaLefhyl-2-<3*Hnoipholm 
mide (Compound 53); 
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method 3'-<l-<:yaiKXDie1hyIcaibamoyl-3-methyIbutyl)biphCT 
(Coiiq>oimd 54); 

JV^-cyan(mebyl-243-(2,3-dihydrobeDzo[l,4^ 
anaznide (Compoimd 55); 
5 iVKryanomefiiyl-4-ineth^- 

2-[3-(4,4^»S-tetiamethyH13,2]dioxaboiolaii-2-yl^^ 
(CcniipcHiiid 56); 

(Conotpoimd 57); 
10 N<yBiiomdihyl-2^^^ 
e (Compoimd 58); 

2-<4'K)yano-2'-methylbip(^^ 
(Con^oimd 59); 

15 (Con^oimd 60); 

McyaiK>meihyl-2-^3-isoqi]]nol^^ 
(Confound 61); 

^KryanomeQiyl-2-<3'-fluorobipheQyl-3-yl)-4-me^ 
(Compound 62); 
20 2-[3-(6-hn2mppyrid-2-yl)phen]i]r/^"Cyaiiom^ 
(Compound 63); 

(Conq>ound 65); 

iV^K;yan0mdhyl-2<2'Hnetlio 
25 (Compound 66); 

(ConqKnmd67); 

JV^cyanomeifayl^mediyI-2-<3'-mtn)1^ 
(Compoimd 69); 
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(Coiiq>oiind 70); 

2-(2*H^anobipheayl-3-yl)-iVK:yanometh}d-4-m 
(Compound 71); 
5 2-^3'-cyanobiphenyl-3-yl)--W-cyanomethyl-4-methylp 
(Compound 72); 

2^[4'-<;yanobq>henyl-3-yl)-^-cyanonieth^-4-'me11iy]^e^ 
(Compound 73); 

7V^yanomethyl-4-methyl-2-(3-quinolm-8-ylphenyl^ 
10 (Compound 74); 

iV^<yanomefeyi-4-mdh^«2-<3"quinolia-3-y 
(Con^x>und 75); 

(Compound 76); 

15 2<^3-ami]v>fa9]i6nyl-3-yl)-J^^ (Coiiq>oune 

77); 

2-{4'-4miinobiplien^-3-yl)T^^ 
(Canqx>und78); 

J^-<:yanomeih:^-2-<4'-d]mefhylam^ 
20 (Coixq;x>und79); 

^'^qrmameg|h^-4-me&yl-2-<3-pyrid-4-^^ 
(Conipound 80); 

jyK;yanomethyl-4-methyl-2-(3"tfaiazol-2-yiph^ 
(Conq)ound 81); 
25 i^-cyanom^yl-2^[3-(li7-mdol-5-yl)^^ 
(Compound 82); 

iV'<K:yanomethyl-2-[3H2-4imethyIaminofl^ 
entanamide (Confound 83); 

iV^-cyanomethyl-2-(4-hydio}^-3'-isoxazol-5-ylbi^^ 
30 mide (Compound 84); 
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N<yaDimeaiyl'A-md^ (Compowad 86); 

2A:>iphwyl-3'ylrN'{lS<ymo^^ (CQDq>ound 87); 

//-cyanome1h^-4-m€lliyl-2-<4-meth^^ 
(Compound 88); 
5 ^-cyanomethyl-4-me4hyi-2-(3-meth 
(Coiqpoimd 89); 

^•<:yanomeffayI-4Htnefliyi-2-[3r(S-mtiot^ 
(Coiiq^und90); 

J^*<;yanametbyl-2-(4-acetylai]]^ 
10 (CotDpGundPl); 

benz^ 

(CoiiqMn]iid92); 

jyM^aimmediyl-2-(5*-^cetyl-2-mo]pholiii^ 
15. mide (Compound 93); 

N'{}S<ymopesstyT^^ (Compound 94); 

amide (Compound 95); 

3-(l-cyanomGdi^caibamoyl-3-medi^utyI)phenyl 
. 20 2<34iydn)xyphmyl)-4-meliQrlpentanoate (Compound 96), *H NMR (400 MHz, d^- 
DMSO): 5 9.46 (s, IH), 8.80 (br s, IH), 7.32 (t, J - 7.8 Hz, IH), 7.19 - 7.14 (m, 2H), 
6.92 (s, IH), 6.85 (d, J = 7.9 Hz, IH), 6.82 - 6.79 (m, 2H), 6.69 (d, J = 7.9 Hz, IH), 
4.09 (hr s, 2H), 3.85 (dd, J = 7.6, 7.6 Hz, IH), 3.59 (d4 J = 7.4, 7.4 Hz, IH), 
1.95 - 1.87 (m, 2H), 1.83 - 1.63 (m, IH), 1.49 - 1.29 (m, 3H), 0.99 (d, J = 6.1 Hz, 6H), 
25 0.84 (dd, J = 7.4, 7.4 Hz, 6H); 

iV-cyanome(byI-2<3-m€diox^ (Cdmpound 97), 

NMR (400 MHz, d^^DMSO): 5 8.74 (t, J = 5.1 Hz, IH), 7.20 (t, J = 7.9 Hz, IH), 
6.87 - 6.85 (m. 2H), 6.79 (d, 1 = 8.0 Hz, IH), 4.09 (d, J = 53 Hz, ZH), 3.72 (s, 3H), 
3.55 (dd, J = 7.5, 7.5 Hz, IH), 1.89 - 1.81 (m, IH), 1.51 - 1.44 (mi, IB), 139 - 1.32 
30 (m, IH), 0.85 (dd, J = 6.7, 6.7 Hz, 6H); MS (-ES1) m/z 259.0 (M-IT^"; 
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(Coinpound 98), *H miR (400 MHz, dtf-acetone): 5 8.01 (br s, IH), 7.65 (s, IH), 7.57 
(d, J = 8.0 Hz, 2H), 7.51 (d, J = 7.5 Hz, IBO, 7.43 (d, J = 8.0 Hz, 2H), 7.38 (t, J = 7.6 
Hz, IH), 7.33 (d, J =7.9 Hz, IH), 4.46 (s. 2H), 4.17 (dd, J =27.6, 17.5 Hz, 2H), 3.76 
5 (dd, J = 8.7, 8.7 Hz, IH), 2.10-1.94 (m, IH), 1.70-1.63 (m., IH), 1J3-1.46 (m, IH), 
0.91 (dd, J = 635, 3.5 Hz, 6H); MS (-EST) m/z 334.4 (M-H)*; 

^-cyaiK)mefliyl-4-meth;^-2-[3-(l-me1hyI-ljff-mdol-5-yl)phenyi]peQt^^ 
(Compoimd 99), ^H NMR (400 MHz, ds-DMSO): 5 8.81 (t, J = 5.4 Hz, IH). 7.79 (s, 
IH), 7.62 (s. IH), 7 J3 - 7.49 (m. 2H), 7.43 (d, J = 8.5 Hz, IH), 739 - 7.34 (m, 2H), 

10 7.23 (d, J = 7 J Hz, IH), 6.49 (d, J = 2.8 Hz, IB), 4. 13 (dd, J = 53, 2.2 Hz, 2E0, 3.80 
(s, 3H); 3.68 (dd. ^= 7.6, 7.6 Hz, IH), 1.98-1.91 (m, IB), 1.61 - 1.53 (m. IH), 
1.46 - 139 (m, IH), 0.89 (dd, /= 6.6, 6.6 Hz, 6H); MS (-ESI) m/z 359.2 (M-H)'; 

jY-cyaDome4li^-4-medi^-2-^4-moiid^ 
(Campound lOOX ^H NMR (400 MHz, d^DMSO): 5 8.78 (t, J =5.5 Hz. IH), 

15 732 - 7.49 (m. 3H), 7.45 (d. J= 7^ Hz, IH), 733 (t. J = 7.7 Hz, IB), 7.20 (d, J = 7.7 
Hz. IH), 7.02 (d, J = 8.8 Hz, 2H) 4.10 (dd, J = 5.5, 1.8 Hz, 2H), 3.76 - 3.74 (m, 4H), 
3.64 (dd, J = 8.6, 6.6 Hz, IH), 3.16-3.12 (m, 4H), 1.95 - 1.87 (m, IH), 1.57- 1.50 
(m. IH), 1.45-136 (m, IH), 0.88 (dd, J = 6.8, 6.8 Hz, 6H); MS (-ES^ m/z 3903 
(M-H)-; 

20 iNr-cyan(raeAyl-2-[3-<7-nitro-iiy-mdol-5-;^)phe^ 

(Compoimd 101), ^H NMR (400 MHz, dc-DMSO): 8 11.99 (s. IH), 8.84 (t. J = 5.5 
Hz, IH). 8.35 (s, IH), 8.30 (d, J= 13 Hz, IH), 7.70 (s, IH), 7.63 (d, J = 7.8 Hz, IH), 
7.57 (t, J = 2.7 Hz, IH), 7.43 (d, J = 7.7 Hz, IH), 732 (d, J = 7.7 Hz, IH), 6.80 (dd, 
J = 3.0, 1.8 Hz, IH), 4.13 (dd, J = 5.4, 3.4 Hz, 2H), 3.72 (dd, J = 8.6, 6.6 Hz, IBO, 

25 2.00 - 1.93 (m, IHX 1.61 - 1S3 (m. IH), 1.46 - 138 (m. IB). 0.89 (dd, J = 6.9. 6.9 
Hz, 6H); MS (-ESQ m/z 389.0 (M-B)~; 

JV^cyaiKmietiqd-4-melliyl-2-[3-(7^tR^ 
l£r-mdol-5-3%heo^|pegataiiamide (Compoimd 102X *H NMR (400 MHz, 
dfi-DMSO): 5 8.80 (t J = 5.4 Hz, IH), 8.07 (s, IH), 7.86 (s, IB), 7.60 (s, IH), 7.54 (s, 

30 1^ 7.46 (d. J = 7.7 Hz, IH), 735 (t, J = 7.6 Hz, IB). 7.24 (d, J = 7.6 Hz. IH), 4. 1 1 
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(d4 J = 53, 2.9, Hz, 2H), 3.79 (t, J = 8.4 Hz, 2H), 3.66 (dd, J = 8.2, 6.9 Hz, IH), 3.16 
(t, J = 8.3 Hz, 2H), 1.97 - 1.89 (m, IH), 1.57 - 1.49 (m, IH), 1.43 - 1.35 (m, IH). 0.88 
(dd, J = 6.8, 6.8 Hz, 6H); MS (-ESI) m/z 3913 (M-H)*; 

5-[3-(lK:yanomdbyiaii]inocaibon)d-3-mettxyIbutyl)phenyl]-l^^ 
1 2-catbaxyHc acid (CompoiiDd 103), 'H NMR (400 MHz, de-DMSO): 5 1 1.79 (s, IH), 
8.80 (t, J =5.6. Hz, IH), 7.86 (s, IH). 7.59 (s, IH), 7.53-7.49 (m. 3H), 736 (t, 
J = 7.7 Hz, IH). 7.25 - 7.11 (m, 3H). 4.11 (d, J = 5.5 Hz, 2H), 3.67 (d4 J = 7.5. 7.5 
Hz, IH). 1.99 - 1.88 (m. IB). 1.60- 1 JO (m .IH). 1.45 - 1.35 (m, HQ. 0.88 (dd, 
J = 5.9, 5.9 Hz, 6H); MS (-ESQ m/z 3883 (M-H)'; 

r V-cyaMnmefliyl-A^Bfliyi-2-(V-iTtftiphn1ifi~A-y1^ 

: (Campomid 104), *H NMR (400 MHz, de-DMSO): 5 8.78 (t, J=53 Hz. IH). 

7.53-7.48 (m, 2H). 737 (t, J =7.6. 1^ 733 - 7.26 (m. 2H), 7.10 (s. IH). 7.03 (d. 

J=7.7 Hz, IH). 6.95 (d. J = 8.2 Hz, IH), 4.11 (d, J = 5.5 Hz, 2B0. 3.77 - 3.73 (m. 

4H), 3.66 (dd, J =73, 73 Hz, IH), 3.18-3.16 (m, 4H), 1.98-1.89 (m IH), 
; 1.57 - 1.50 (m, IH), 1.43 - 136 (m, IH), 0.90 - 0.84 (m. 6H); MS (-ESI) m/z 390.4 

CM-H)-; 

i\^cyancmiethy[-4-mediyl-2-(2-mo]pholmyIbq>heayl-3-yl)^ 
(Compound 105), ^H NMR (400 MHz, de-DMSO): 8 8.81 (t, J = 5.6 Hz, IH), 7.64 (s, 
IH), 7.40 - 7.33 (m, 2H), 7.29 (t, J = 7.7 Hz, IH), 7.24 (d, J = 6.9 Hz, IH), 7.16 (d, 
► J = 7.4 Hz, IH), 7.07 (t, J = 8.2 Hz, 2H), 4.09 (d, J = 5.5 Hz, 2H), 3.63 (dd, J = 7.4, 
7.4 Hz, IH), 3.47 (s. 41^ 2.69 (s. 4H), 1^8 - 1.89 (m, 1^, 1.57-1.50 (m. IH). 
1.44 - 136 (m, IH). 0.88 (dd, J = 63. 63 Hz. 6H); MS (-ESI) m/z 390.4 (M-H)'; 

2-[3-C7-ammD-lff-mdol-5-yl)pliBn^J^-cyaiic^^ 
(Coinpomid 106^ *H NMR (400 MHz. d,rDMSO): 5 10.69 (s. lEQ. 8.80 (s. 1^. 7.53 
i (8. IHX 7.42 (d, J = 7.1 Hz. IH), 7.34 - 7.27 (m. 2B5. 7.17 (d, J = 7.1 Hz, IH). 7.03 (s. 
IH). 6.60 (s. IH), 636 (s, IH). 5.16 (s, 2H), 4.11 (hr s, 2B5, 3.64 (dd, J = 73. 73 Hz, 
1^, 1.97 - 1.89 (m, IH), 1.57 - 1.51 (m, IH), 1.43 - 139 (m. IH), 0.89 (dd. J = 63. 
63 Hz, 6H); MS (-ESI) m/z 358.8 (M-H)'; 

5-[3-(l-cyanome&^ammocait(m^-3-me<bylbut^)phen^^ 
) 2-carboxamide (Conqpomid 107X *H NMR (400 MHz, dfi-acetone): 5 10.90 (s, IH), 
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7.97 (hr s, IH), 7.88 (d, J = 0.7 Hz, IBQ. 7.81 - 7.49 (m, 5H), 738 (t, J = 7.6 Hz, IH), 
735 - 7.29 (m, IH), 7.23 (d, J = 1.2 Hz, IH), 6.80 (hr s, IH), 4.22-4.17 (m, 2H), 
3.80 - 3.72 (m, IH), 2.1-1.98 (m, lE^, 1.76-1-64 (m, IBQ, 1.57-1.47 (m. IH). 
0.94 - 0.87 (n, 6H); MS (-ES1) m/z 387.4 (M-H)'; 
5 iVH:yanometh)d-4-metfayi-2-(4-piperazm-l-yIbiphenyl-3-yl)p 

(Compound 108), 'H NMR (400 MHz, de-DMSO): 5 8.80 (t, J = 5.5 Hz, IH), 
7.52 - 7.46 (m. 3H), 7.43 (d, J = 7.8 Hz, IH). 7.33 (t, J = 7.7 Hz, IH), 7.19 (d, J = 7.6 
Hz, IH). 6.99 (d. J = 8.8 Hz, 2H). 4.11 (dd, J = 5.5, 2.2 Hz, 2H), 3.64 (dd, J = 8.6, 6.7 
Hz, IH), 3.10 - 3.06 (m, 4H), 2.85 - 2.82 (m. 4H), 1.96 - 1.88 (m, IH), 1.58 - 1.50 (m, 

10 IH), 1.42-136 (m, IH), 0.88 (dd, J =6.8, 6.8 Hz, 6H); MS (+ESI) m/z 391.2 
(M+H)*; 

Ar-<^anomefiiyl-4-mediyt- 
2-[4'-(4-mefli^p^perazni-l-y0bipbm^-3-yl]peptana^ (Campound 109), 'H iJMR 
(400 MHz, dfi-DMSO): 5 8.78 (t. J = 5.6 Hz, IH), 731 - 7.46 (m, 3H), 7.44 (d. J = 7.9 

15 Hz, IH), 7.33 (t, J = 7.7 Hz, IH), 7.19 (d. J = 7.6 Hz, IH), 7.01 (d, J = 8.8 Hz, 2H), 
4.10 (dd, J = 5.5, 2.1 Hz, 2H). 3.64 (dd, J = 8.6, 6.7 Hz, IH), 3.19-3.15 (m, 4H), 
• 2.47-2.44 (m, 4H), 222 (m. 3H), 1.94-1.87 (m, IH), 1.57-130 (m, IH). 
1.41 - 1.37 (mi, IH), 0.88 (dd, J = 6.8, 6.8 Hz, 6H); MS (+ES1) m/z 405.1 (M+H)*; 
jV-cyanome&)4-2- {3-[3-(dimdhylamiiumieth^)-Iff-ii]dol-5-^]pheQyl}- 

20 4-mear^peiitaaaimde (Compound 1 10), 'H NMR (400 MHz, d^-acetone): 5 10.18 (s, 
IH), 7.94 (br s, 2H), 7.66 (s, IH), 7.53 (d, J = 7.8 Hz, IH), 7.46 (d, J = 8.4 Hz, IH), 
7.40 - 734 (m. 2H), 730 - 7.26 (m, 2H), 4.19 (dd, J = 11.5, 5.8 Hz, 2H), 3.76 (dd, 
J= 7.7, 7.7 Hz, IH), 3.63 (s, 2H). 2.21 (s, 6H), 2.08 - 1.97 (m, IH). 1.73 - 1.65 (m, 
IH), 135 - 1.48 (m, IH), 0.96 - 0.91 (m, 6H); MS (+ESI) m/z 404.4 O^+H)*; 

25 ^-cyaaomelii^-4-meaiyl-2-[3-(2-oxo-2,3-dihydio- 

lJ7-l>ynolo[23-fr]pyridr5-yl)phea^]pe3atanamid^ (Compound 111),. 'H NMR (400 
MHz, dfi-acetane): 5 9.94 (s, IH), 832 (d, J =2.1 Hz, IB), 7.96 (hr s, IH). 7.83 (s, 
IH), 7.63 (s, IBO, 732 (d, J= 13 Hz, 1^, 7.50 - 734 (m, 2B0, 4.19 (dd, J= 6.1. 6.1 
Hz, 2B0, 3.77 (dd, J = 7.7, 7.7 Hz, IH), 3.60 (s, 2.07-1.99 (m, IB), 1.71 - 1.63 
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(m. IH), 1.53 - 1.47 (m, IH), 0.91 (dd, J -6.6, 3.4 Hz, 6H); MS (-ESI) m/z 361.4 
(M-H) ; and 

2-[3<lir-pyrrolo[23-%yridi-5-yl)phenyl]pCT (Conopound 112), *H NMR 

5 (400 MHz, d6-DMSO): 5 11.72 (s, IH), 8.80 (br s, IH), 8.48 (s, IH), 8.17 (s, IH), 
7.63 (s, IH), 7.56 (d, J = 7.5 Hz, IH), 7.51 (s, IH), 7.40 (t, J == 7.6 Hz, IH), 7.28 (d, 
J = 7.4 Hz, IH), 6.51 (s, IH), 4.12 (dd, J = 2.4, 2.4 Hz, 2H), 3.69 (dd, J = 7^, 7.5 Hz, 
. IH), 1.98 - 1.91 (m, IH), 1.62 - 1.54 (m, IH), 1.46 - 1.38 (m, IH), 0.89 (dd. J = 6.8, 
6.8 Hz, 6H); MS (-ESI) m/z 345.4 (M-H)'; 
10 i^H:yanQme11iyl-4--methyi-2-<3-quinolm-3^ 
(CompoinidllS); 

J\r-cyanometfa}d-2-[3-<lfl^ 
(Compoimd 114); 

jtf^qmiQmetfiyl-2-^4'->acelyl»niT^ 
15 (C!QDq>ouiidll5); 

J^-<7yaiiomea^-2<4*-aixum>m 
(Conqpound 116); 

jjV^yaiKHneth^-4-meth^-2-[3-(l-meth^^ 
(CaDqK>iindll7); 
20 JV'-«yaiiomethyl-4-3]iethyl^^ 
(Campoimd 118); 

^-K:yaDomefhyl-4-methyl-2-[3-(7-mtro-l^^ 
(CoD05)omidll9); 

JV^cyanometbyl-^inelhyi-2-[3<7-mt^ 
25 tanamide (Compound 120); 

5-{3-[l-(cyanom^ylcaxbamoyl)-3-me1hyibutyl]phenyl}-l^^ 
ylic add (Compound 121); 

iV-cyaii0melhyl-4-methyl-2-<3-mo]^^ 
(Compound 122); 
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JV^<7anomethyl-^melhyl-2<2 -moip]^ . 
(Confound 123); 

N<ymomeStiyU2-l3-{7-m^ 
(Conopoimd 124); 

5 . 5-{341-(cyanomefli)dcaibamo)d)-3-m^ylbiityllphenyl}^ 

amide (Coicpoimd 125); 

j^-^yanomdhyl-4-mefhyl-2-(4'-fipei:azm-l-^ 
(Compound 126); 

JV^;ya]]0meihyl-4-metfayl-2-[4'-(4-^ 
10 . mide (Cong)omid 127); 

iV'-^;yanome&y]r2-{3-(3-4im^yl^^ 
^)entanamide (Compound 128); 

JSr-<ryanom^yl-4-me^ 
mamide (Conqxmnd 129); 
IS N<y8asDTndhyi'2'{3-^^ 
(OmpoxmA 130); 

JV^-<^ometibiyi-4-mefliyi-2-[3-(lH-p3^ 
yl)phGnyi]pentanamide (Conqiound 131); 

iV^:yanomethyl-4-methyl-2-[3-(2^xo-23'^ 
lH-pyrrolo[23-6]pyrid'5-yl)phenyl]pentana^ 132); 

N-cyanome*hji-4-methyI-2"[3-(2-^xo-23-dfl^ 
l^-benzofliiazol-^yQphenylJpentanamide (Compound 133); 

ethyl 4-[3Hl-{[(cyaiKmiethy0amino]caibonyl}-3-me&yIbu^ 
biphenyl]-4-yI]-1^2pe3razmecari)ox^ate (ConQ>ound 134); and 

2-{3-[3^2-aniinoefliyi)-lfl^-indol-5-yl]phenyi}-^^ 
mediy^>e]itanamide (Compound 135). 

4-MethyI-2-[3'-<2-piperazii)hl-yl-tlii^ add 
cyanomethyl-amide (Compound 156) NMR (dmso-d6): 5 0.92 (d, 6 B), 121- 
131 (m, 2 H), 1.98 (m, 1 B^, Z81 (m, 5 H), 3.80 (m, 6 H), 421 (m, 2 B), 7.10-7.60 
(m,7H),7.61(41BQ, 8.01 (s, 1 H), 8.81-9.10 (in,2IQ.LCMS :474.2(M+H*). 
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1- ^A^-Bydtcxy-S'^soxaizohS-ylAiiphm^ add 
cyanone^^d-amide (Compound 157) NMR (dmso^): S 0.89 (d, 6 H), 1J21- 
1.88 (m. 3 H), 3.88 (m, 1 H), 4:12 (m, 2 H), 6.71-7.64 (m, 6 H), 7.81-8.24 (m, 3 H), 
8.81 (s, 1 H), 9.01 (m, 1 H). LCMS : 390.3 (M + H*). 

5 2-[4'^2-DimethylaninK>-thiazol-4-ji)-b^heayl-3->4]-4-me& acid 

cyanometh^-amide {Conspoxmd 158) *H NMR (dmso-de): 5 0.93 (d, 6 H), 1.31-1.78 
(m, 3 H), 2.89 -3.18 (m, 6 H). 4.32 (m, 3 H), 6.58-6.84 (m, 12 H), 7.21 (s, 1 H), 7.81 
(m, 1 H). 7.93 (in.2H). LCMS : 433.1 (M+H*). 

2- [3H2-Giiamdiiu>-1]iiazol'4-^>l»pli^ add 
10 cyanomedi^-amide (Compoimd 159) *H NMR (dmso-de): S 0.93 (d, 6 B). 1.41- 

1.88 (m. 3 I^, 3.88 (m, 1 H), 4.12 (m, 2 H). 7.18-7.24 (m. 6 H), 7.21 (s. 1 H), 7.41- 
7.81 (m, 5 H). 8.71 (m, 1 H). LCMS : 447.0 (M + H*). 

-4-Meth3d-2-{3-[5-(4^elb^-pipexazine-l-saIfim^>lM 
pentanoic add cyanomBdiyl- amide (Can^und 160) NMR (dmso-d«): 5 0.93 
15 (d, 6 H), 1.41-1.88 (m, 3 H), 2.55 (m. 2 H). 2.89(8, 3 H), 3.12-3.88 (m, 7 H), 4.12 (m, 
2 H), 7.18-7.24 Cm, 2 H), 7.41-7.81 (m, 4 H), 8.81 (s, 1 H). LCMS : 475.1 (M + H*). 

4-Mettiy[-2- {3-[2-(4-me4hyl-pq)eraziii-l-yl)-tiiiazol-4-yl]-phenyi} -pentanoic 
add cyanomediyl-amide (Compomid 161) 'H NMR (dmso-de): 5 0.93 (d, 6 H), 
1.41-1.88 (m, 3 H), 2.81 (s, 3 H), 3.12-3.80 (m, 7 H), 4.12 (m, 3 H), 7.10-7.24 (m, 3 
20 H), 7.61-7.81 (m, 2 H), 8.81 (s,lH). LCMS: 412.1 (M+H*). 

N-{3-[5-(3,5-I>idiloio-2^ydraxy-phm^>lH-pyra2»l-3-yi]-piop^>- 
gnanidme 

(CompouDd 162) 'HNMR (dmso-dc): 5 0.96 (d, 6 H), 1.38-1.81 (m, 3 10» 2.81 (m» 
2 H). 3.16 (m, 2 H), 3.28-3.44 (m, 4 H). 3.6(K3.88 (m, 10 H), 4.12 (m. 3 H). 7.10-7.24 
25 (m, 2 H), 7.61-7.81 (m, 2 H). 8.81 (s, 1 H). LCMS : 5053 (M+H*). 
2-{3-[2-(3,5-I>im£^^]^peniziiirl-:^)-fliiazo^ 
pentaiKnc add cyaoome&^-amide (Canqmimd 163) NMR (dmso-d«): 5 0.93 (d, 
6 H), 1.11 (d, 6 H)» 1.21-1.88 (m. 3 H), 3.01 (s» 2 B), 3.62-3.80 (m, 8 H), 4.12 (m, 4 
H), 7.14-7.24 (m, 3 H), 7.81 (m, 2 H), 8.71 (s, 1 H). LCMS : 426.0 (M + H^. 
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add cyanomelliyl-aimde (Compoiiiid 164) *H NMR (dmso-d^): 5 0.89 (d, 6 If), 
1^1-1.41 (m, 2 H), 1.88 (m, 1 H), Z81 (s, 3 H), 3.12-3.80 (m, 7 H), 4.12 (m, 4 H). 
6.91-724 (m, 4 H), 7.61 (s, 1 H), 8.61 (s, 1 H). LCMS : 41 1.8 (M + H*). 
5 4-Methyi-2-[2-^4^iperazm-l-yl-phemyl)-thiazol-4-yl]-pentan add 

cyanometh>d-amide (Compound 165) 'H NMR (dnoso-d^): 0.89 (d, 6 H), 1.21-1.68 
(m, 3 H). 3.12-3.48 (m, 8 H). 3.61 (m, 1 H), 4.12 (m, 4 H), 6.91 (m. 2 H), 7.21 (s, 1 . 
H), 7.61 (d, 2 H), 8.61 (s, 1 H). LCMS : 397.8 (M + H*). 

4-Me&yl-2-{342-(4-me1hyl-p5)erazin-l-yl)-lMazol-4-yl]-biphea^^^ 
10 paataiK>icaddcyaiiomethy]raiiude(C(HiqK)undl6^ *HNMR(daiso-d6): S0.92(d, 
= 6H),1.21-1.51(in.2H), 1.88 (m.lH), 2.81 (8,3 HX 3.12-3.80 (nw 7 H), 4.16(1^ 
H), 7.15-7.56 (m, 6 H), 7.61 (d. 1 H), 8.01 (s, 1 H), 8.61 (s^ 1 H). LCMS : 487.8 (M + 

4-Medi)^2-{442-(4-me%l-pqpeiaziiHl-3d>thiazoI-4-yl]^ 
15 pentandc'add cyanomBth^amide (Campound 167): NMR (dmso-d^}: 5 0.98 
. (d, 6 H), 1.26-1.61 (m, 2 H), 1.88 (n^lH), 2.88 (si 3 H), 3.12-3.80 (m, 7 HX 4.20 (m, 
4 H), 7.15-7.56 (m, 7 iH), 7.81 (d, 2 H), 8.81 (s, 1 H). LCMS : 488.4 (hA+TS*). 

4-Meaiyl-2-[3'-(pynT>]idin-3-}doxy)-bq>heiiyl-3-yl]-^pe3itaiK^ add 
cyanomethyl-amide (Compound 168) 'HNMR (dmso-dis): 5 8.98 (IH, bs), 8.83 - 
20 (IH, t, J: 63 Hz), 7.57 (IH, s), 7.53 (IH, d), 7.42 (2H. m), 7.29 (IH. m), 7.16 (IH, 
. m), 7.00 (2H, dd, J: 8.52, 2.2 Hz), 5.25 (IH, bs), 4.11 (2H, d), 3.68 (IH, dd), 3.46 
(2H, m), 3.36 (2H, m), 2.23 (2H, m), 1.90 (IH, m), 1.55 (IH, m\ 1.40 (IH, m), 0.89 
(6H, m). LCMS: M+1: 392. 

2-{3'-[l-(2-Hydroxy-€&yl)-piperidm-4-yioxy]-biphOTyI-3-yl}-4-melh^^ 
25 pqitaDiDic add ^aocraieibyl-amide (Conqwun^ ^HNMR(dinso-d6): 58.79(1^ 
t), 7.56 (IH. s), 7 JO (IH, d^, 735 (3H, m), 7.15 (2H, m), 6.98 (IH, dd), 4.48 (VH, bs), 
4.11 (2H. d), 3.67 (IH, dd), 3.51 (2H. m), 2.78 (2H, m), 2.40 (2H, m), 2.30 (3H. s), 
1.96 (2H, m), 1.80 (IH. m), 1.57 (IH, m), 1.40 (IH, m), 0.89 (6^ m). LOMS: 449.4. 
4-Mediyl-2-^'-^»^)eridiiir4-yloxy)-b^hem^3-yl]-^^ add 
30 cyamom^yl-amide (CompouDd 170) ^HNMR (dms&4s): 5 8.82 (lE^ t), 8.46 (2H, 

76 



wo 01/49288 



PCT/DS0iy00341 



bs), 7J7 (IH. s), 7.51 (IH, d), 7.40 (2H. t), 730 (IH. d), 7.20 (2H, m\ 035 (IH, m), 
4.75 (IH, m), 4.11 (2H, d), 3.68 (IH, dd), 3.26 (2H, m), 3.10 (2H, m), 2.32 (3H, s), 
. 2.09 (2H, m), 1.88 (3H, m), 1.55 (IH, m), 1.40 (IH, m), 0.90 (6H, m). LOMS: M+1: 
406.4. 

5 4-Methyl-2-[4'-^iperidm-4-yloxy)-biphenyi-3-yl]-peatanoic add 

cyanamefliyl-aiiiide (Con^oimd 171) ^HMMR (dmso-d^): 8 8.80 (IH, t), 8.45 (IH, 
bs), 7.57 (2H, d), 7.53 (IH, s), 7.46 (IH, d), 736 (IH, t), 7.25 (IH, d), 7.09 (2H, d), 
4.70 (IH, m), 4.11 (2H, d), 3.65 (IH, dd), 326 (2H, m), 3.10 (2H, m), 2.10 (2H, m), 
1.87 (3H. mX 1.53 (IH, m), 1.40 (IH, m), 0.88 (6H. m). LC/MS: M+1: 405.8. 

10 2-{4'H[l-(2-Hydroxy-ediyl>p^>eridii^4-^oxy]-bi^ 

pentanoic add cyanranetti^-amide (ConqKnind 172) 'HNMR (dmso-de): 5 8.79 
(IE, tX 7J3 (3H. d). 7.45 (IE, d), 735 (IH, t), 7.23 (IH, d), 7.03 (2H. d), 4.42 (IH, 
bs), 4.11 (2H, d), 3.65 (IH, dd), 3.50 (2H, m), 2.75 (2H, bs), 2.30 (2H, mX 1.92 (2H, 
mX 1.65 (IH. mX 134 (IH. mX 1.40 (IH, m), 0.88 (6H, m). LOMS: Mf 1: 449.6. 

15 - 4^ediyI-2p{4'^p(ym>fidm-3-ylo]^)4nplien^3-^]-pe^^ add 

cyanomedi^-aiiiide (Comiioiiiid 173) 'HNMR (dmso-d«): 5 9.00 (IH, bsX 8.81 (IH, 
tX 7.59 (2H, dX 7.54 (IH, s). 7.48 (IH, dX 7.37 (IH, tX 7.25 (IH, d), 7.07 (2H, dX 
5.20 (IH, bsX 4.11 (2H, dX 3.67 (IH, ddX 3.41 (4H, mX 2.20 (2H, mX 1.90 (IH, mX 
1.53 (IH, mX 1.40 (IH, mX 0.89 (6H, m). LOMS: M+1: 391.6. 

20 2-[3'-^24)ime&yiaiiimo-e1boxy>bipheDyl-3ryl]-4-met^ add 

cyanomeflxyl-amide (Compomid 174) ^HNMR (dmso-d^): 8 8.79 (IH, tX 7.57 (IH, 
s), 7.52 (IH. dX 738 (2H, mX 7.28 (IH, mX 7.15 (IH. mX 6.94 (2H, mX 4.11 (2H, dX 
4.03 (2H, tX 2.65 (2H, tX 2.24 (6H, sX 2.22 (3H. sX 1.92 (IH, mX 1.55 (IH, mX 1.41 
(IH, mX 0.89 (6H, m). LC/MS: M+1: 394.0. 

25 4-{3'-ll-{CymamsQiyl-<MA)s^ 

pq>eddiiiB-l-carbax^ add tert-bu^ ester (ConqMnmd 175) *HNMR (dmso-da): 8 
8.79 (IH. tX 7.54 (2H, ^, 7.52 (IH. sX 7.46 (IH, d), 736 (IH. tX 7.23 (IH, iQ, 7.07 
(2H. d), 4.61 (IH, mX 4.11 (2H, d), 3.65 (3H, mX 3.20 (ZH, mX 1.92 (4H, mX 1-55 
(2H. mX 1-40 (10 H, mX 0.88 (6H, mX 
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4-{3*^|l-(Cyaiiomelbyl-«art>amo^3-me&^-^ 
pqperidine-l-caiboxylic add tert-bat^ ester (Compound 176) 'HNMR (dniso-d6): 
6 8.78 (IH. t), 7.56 (IH, s), 7.51 (IH, d), 7.37 (2H, m), 7.29 (IH, d), 7.18 (2H, m), 
7.00 (IH, m), 4.65 (IH, m), 4.11 (2H. d), 3.67 (3H, m), 3.20 (2H. m), 1.93 (3H, m), 
5 1.55 (3H. m), 1 .40 (lOH, m), 0.90 (6Hi m). 

3- {3'-[l -<CyaiKme4liyiH^ai]U>^>3-meth^-butyI]-biphenyl-3-)4oxy}- 
pynoHdine-l-caiboxylic add tert-but^ estec (Compoimd 177) ^HNMR (dmso-d^): 
8 8.78 (IH t), 7.57 (IH, s), 7.51 (IH. d), 7J9 (2H, m), 7.25 (2H, m), 7.14 (IH, s), 
7.00 (IH, m), 5.10 (IH, bs), 4.11 (2H, s), 3.66 (IH, m), 3.43 (4H, m), 2.1 1 (2H, m), 
10 1.93 (IH, mX 1.55 (IH, m), 1.40 (10 H, m), 0.89 (6H, m). 

3- {3^1-(CyaiiiQme<h^-caibaiiio^3Haaeaiyl-4mty^ 
pynolidm&-l-carboxyIic add tert-butjd esta: (jCovapovaad 178) ^HNMR (din80-d«): 
S 8.78 (IH, t), 7.56 (2H, d), 7.53 (IH, s\ 7.46 (IH, d), 7.36 (IH, t), 724 (IH, d), 7.04 
(2H. d), 5.06 OH, m), 4.11 C2H, d), 3.65 (IH, m). 3.40 (4H, m). 2.10 (2H, m), 1.91 

15 (IH, m), 1.54 (IH, m), 1.40 (lOH, m), 0.88 (6H, m). LCVKfS: M+1: 492. 

2^5-Fhioro-2--^yrR>lidii>-3-yloxy)-b^heny^^^ add 
<gran(Hnettiyl-aimd6 (Conqraimd 179) *HNMR (dmso-dtf): 8 8.87 (2H, m), 7.55 (IH, 
= s), 7.25 (6H, m), 4.98 (IH, bs). 4.13 (2H. t), 3.67 (IH. dd), 3.30 (4H, m), 2.31 (3H, sX 
2.12 (2H, m), 1.91 (IH, m), 1J3 (IH, m), 1.40 (IH, m), 0.88 (6H, m). LOMS: M+1: 
20 410. 

•i 3-{3*-^l-<Cyanomelb;^--caibamo^)-3-melh^-biityl]-bipheay^^ 

pynolidine-l-caiboxylic add tert-butyl ester (Coi^pound 180) ^HNMR (dmso-d^): 
8 8.77 (IH, t), 7 J8 (IH, s), 7.50 (IH, d), 7.36 (2H, t), 7.28 (IH, d), 7.20 (IH, d), 7.12 
(IH. s), 6.95 (IH, mX 5.10 (IH, bsX 4.10 C2H, d), 3.65 (IH, dd), 3.42 (4H, m). 2.10 - 
25 (2H.m),1.901H,iiO, 1.55 (lH,iii), 138 (lQH,mX 0.89 (6H,m). 

4- Medi^-243'-(pynDfidm-3-yloacy)-bqribm/l-3-^ add 
cyammieth^aimde (ConqMnrnd 181) *HNMR (dmso-de): 8 9.00 (IH. bs), 8.80 (11% 
t), 7.58 (IH, s), 7.52 (IH, d), 7.40 (2H, m), 725 (2H, m), 7.15 (IB, 8% 6.98 (IH, dd), 
5.25 (IH, bs), 4.10 (2H, d), 3.68 (IH, dd), 3.40 (4H, m), 230 (3H, s), 2.20 (2H. m), 

30 1.55(lH,mX 138 (lH,mX 0.88 (6H,m). 
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4TMediyl-2-[3-(2-pqperaziii-l-yIiiietliyl-flu^ add 
cyanomettiyi-amide (Compound 182) 'HNMR (dmso-de): S 8.84 (IH, t), 8.54 (IH, 
bsX 8.05 (IH. s), 7.90 (IH, s), 7.78 (IH, d), 7.37 (IH, t), 7.29 (IH, d), 4.10 (2H, d), 
3-99 (2H, s), 3.66 (IH, dd), 3.12 (4H, m), 2.74 (4H. m), 2.32 (6H, s), 1.92 (IH, m), 
5 1.53 (IH, m), 139 (IH. m), 0.88 (6H, m). LCVMS: M+1 : 412. 

4-(4-{341KCyanQmeto;^-^art)iEimoyi)-3-methyl-bu1yl]-pheuy 
^m^^)-piperazine-l-carbox^c add teit-butyl ester (Conq>ound 183) 'HNMR 
(diDSO-d6): 8 8.82 (IH, m), 8.02 (IH, s), 7.90 (la s). 7.77 (IH, d), 737 (IH, t), 7.28 
(IE, dX 4.11 (2H. s), 3.91 (2H, s), 3.36 (8H, m), 1.92 (IH, m). 1.52 (IH, m), 139 
10 (lQH,m),0.88(6B[,m). 

ylaKy)^ytn>]idme-l-caiboixylic add tert-biit^ ester (ConqKnmd 184) ' ^HNMR 
(dmso-d6): 8 8.77 (IH, m\ 7.47 (IH, mX 7.29 (3H, m), 7.15 (3H, m), 4.92 (IH. bs), 
4.09 (2H. m), 3.60 (IH, m), 3.30 (6H, m), 2.00 (3H. m), 1.40 (IIH. m), 0.88 (6H, m). 
15 44k<ethyl-243'-<pynofidm-3-yloxy)^1iildienyi-3-yl]-^^ add 

(^anome&yl-aiiiide (Cooqioiind 185) ^HNMR (dmso^): 5 8.98 (IH, bs), 8.82 
(3H, t), 7.57 (IH, s). 7.52 (IH, d), 7.41 (2H, m), 7.28 (2H, m), 7.16 (IH, s), 6.99 (IH, 
m), 5.25 (IH, bs), 4.11 (2H, d), 3.67 (IH, dd), 3.40 (4H, m), 2.21 (2H, m), 1.92 (IH, 
. m), 1.54 (IH, m), 1.39 (IH, m), 0.88 (6H, m). 

2-^3-Isoqumolin-4-yl-phen^)-4Hnethyl-^>enta^ add cyanom^fayl-amide 
(Compound 186) 'HNMR (dmso-d^): 6 9,35 (IH, s), 8.83 (IH. t), 8.43 (IH, s), 8.23 
(IH, d), 7.80 (3H, m), 7.47 (4H. m). 4.12 (2H. d), 3.72 (IH. dd). ISO (IH. m). 1J8 
(IH, m). 1 .43 (IH, mX 0.89 (6H, m). 

44kfethi^-244Htoluen&'3-solfimyiammo>4>q^ add 
cyan(»ne1h^-amide(Gompoimdl87) *HNMR(dniso-d6):8 10.37 (IH. s), 8.76 (U^ 
t). 7.60 (2H. m), 7.48 (6H. m), 7.32 (IH. t\ 720 (3H. m). 4.09 (2H, d), 3.63 (IH, m), 
1.90 an. m), 1.52 (IH. m). 1.37 (IH. mX 0.87 (6H, mX UVMS: M+1: 476. 

44^efl]yl>2-<4'Hmtio4>q>henyl-3-;^)^pentaDOic add cyanome&^-amide 
(Compoiind 189) ^HNMR (dmsoHl<): 8 8.83 (IH. mX 8.33 ^ dX 7.93 (2H. d). 
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7.70 (IH, s), 7.66 (IH. m), 7.48 (IH, t), 7.40 (IH, m). 4.11 (2H, d), 3.71 (IH, dd), 
154 (IH, m). 1.57 (IH, m), 1.41 (IE, m), 0.90 (6H, m). LOMS: M+1: 352. 

2-(2^4-Dimei}u>xy-bipheiiyl>3-yi)-4-meth^-pentaiioic acid cyanom^^- 
amide (Compomid 190) 'HNMR (dmso-dfi): 5 8.75 (IH, s), 7.32 (2H, d), 7.28 (IH, 
5 s), 7.18 (2H. m), 6.60 (2H, m), 4.09 (2H, m), 3.78 (3H, s), 3.73 (3H. s), 3.60 (IH. m), 
1.85 (IH, m), 1.53 (IH, m), 1.38 (IH, m), 0.86 (6H, m). LOMS: M+1: 367. 

2-<4'4tdefhoxy-bq}hen^-3-yl)-4-meth;^-pa)ta^ add cyanomefhyi-amide 
(Canqpound 191) *HNMR (dmso-ds): 6 8.79 (IH. t), 7.57 (2H, d). 7-53 (IH. s). 7.46 
(IH, 7.36 (IH, tX 723 (IH, d), 7.04 (2H. d). 5.22 (2H,.s), 4.11 (2H. d). 3.79 (3H, 
10 sX 3.65(1H, ddX 1S2 (IH, mX 1.55 (IH. mX 1.40 (IH, mX 0.88 (6H. m). LCVMS: 
■ M+1: 337. 

2-^4 -Ammo-biphen^3-^)-4-med^I-peQtaiKric add c y ap om e th yi-amide 
(CanqioiiDd 192) 'HNMR(diiiso-d6): 5 8.75 (IH. t), 7.45 (IH, sX 7.36 4H, mX 0.81 
(IH. dX6.63 (2H. d), 4.10 (2H. dX 3.61 (IH. dd), 1.89 (IH, mX 1.53 (IH, mX 1.39 
15 (IH, mX 0.88 (6H, mX LC/MS: M+1: 322. 

' 2-(3-Aniino-bipheiiyl-3-yl)-4Tmefh>d-pentanoic add cyanome&yl-aiiiide 

(Compomid 193) ^HNMR (dmso-de): 5 8.80.(1H, tX 7.49 (IH. sX 7.36 (2H, mX 
7.25 (IH, dX 7.09 (IH, tX 6.80 (IH, t). 6.73 (IH, d), 6.55 (IH, mX 5.15 (2H, sX 4.11 
(2H, mX 3.65 (IH, dd), 1.91 (IH, mX 1.54 (IH, mX 1;42 (IH, mX 0.88 (6H, mX 
20 LC/MS: M+1: 322. 

44kiedi;^-2-^3 -mtto-hiplienyl-3-yl)-paitaiioic add cyanom^^-ainide 
(Canqmnad 194) ^HNMR (dmso-deX 5 8.83 (IH, tX 8.41 (IH, tX 8.24 (IH. mX 8.13 
(IH. mX 7.78 (IH, tX 7.69 (IH, sX 7.66 (IH, mX 7.48 (IH, tX 739 (IH, d), 4.12 (2H, 
mX 3.72 (IH. dd), 1.95 (IH, mX 1.57 (IH, mX 1.41 (IH. mX 0.89 (6H. 6H). LC/MS: 
25 M+1: 352. 

4TMedi^-2-(4'-su]iamoyl-biidien^-3-^)-paitai^ add cyanQm^yl-amide 
(Canqxraod 195) *HNMR (dmso-de): 6 7.86 (4H. ddX 7.64 (IH, sX 7.60 (IH. d), 
1.42 (3H. m), 4.12 (2H, sX 3.70 (IH, dd), 1.92 (IH, mX 1.56 (IH, m), 1.41 (IH, mX 
0.89 (6H, mX LC/MS: M: 385.9. 
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2-^S'-Acetyl-2'-4naiplioIin-4-yl-bq)henyl-3-yl)-4-metfayl-peQtanoic add 
cyanomethyl-amide (Conqwund 196) 'HNMR (dmso-d«): 6 8.83 (IH, t), 7.90 (IH, 
m), 7.69 (IH. s), 7.63 (IH, s). 7.43 (3H, m). 7.30 (IH, m), 7.13 (IH, d), 4.10 (2H, d), 
3.65 (IH, m), 3.49 (4H, bs), 2.81 (4H, bs), 2.53 (3H, s), 1.95 (IH, m), 1.56 (IH, m), 
- 5 1.43 (lH,m), 0.89 (6H.m).LC/MS:M+l: 434. 

JVKcyanamethy])-4<nethyl-2-[3-(2-methyl-^ 
(CampoiJiid 197) *HNN4R (400MHz, d<HDMSO): 8 8.82 (t, J=5.1 Bz, IH), 8.32 (d, 
y= 8.3 Hz, IH), 8.17 (8, IH), 8.00 (s, 2H), 7.73 (s, IH), 6.67 (d, 7.6 Hz, IH), 
7.47-7.43 (m. 2H), 7.34 (d, 7.5 Hz, IB), 4.12 (d, J= 5.2 Hz, 2H), 3.71 (dd, 
10 7.5, 7.5 BEz, IH). 2.66 (s, 3H). 2.01-li>3 (m, IH), 1.62-1.54 (m, IH), 1.44-1.39 (m. 
IH). 0.90 (dd, J= 6.7, 6.7 Hz, 6H); MS (-ESI) mfz 370;4 (M-H)". 

(Om^oimd 198) 'H NMR (400 MHz, dfi-DMSO): 5 9^52 (s, IH), 8.84 (t,/= 5.1 Hz, 
IH), 8.61 (s, IB), 8.07 (t, J= 6.7 Hz, 2H), 7.79-7.73 (m, 3H), 7.65 (t, /= 7.3 Hz, IH), 
15 7.50 (t, 7.6 Hz, IH), 7.40 (d, /= 7.6 Hz, IH), 4.13 (d, 4.8 Hz, 2H), 3.74 (dd. J= 
7.5, 7.5 Hz, 11^, 2.02-1.94 (m, IH), 1,63-1.56 (m, lEQ, 1.47-1.40 (m, IH), 0.90 (dd, J 
= 7.0 Hz, 6H); MS (-ESI) m/z 306.0 (M-H)" 

(Confound 199) 'H NMR (400 MHz, dg-DMSO): 8 11.15 (s, IH), 8.80 (t, /= 6.4 
20 Hz, IH), 7.77 (s, IH). 7.59 (s. IH), 7.51-7.45 (m, 2H), 7.36-7.34 (m, 3H), 7.21 (d. 

7.8 Hz, IH). 6.48 (s. IH), 4.11 (d, J= 3.2 Hz. 2H). 3.67 (dd. 7.4. 7.4 Hz, IH). 

1.95-1.90 (m, IH), 1.59-1.52 (m. IH). 1.44-139 (m, IH), 0.89 (60, 6.6, 6.6 Hz, 

60); MS (-ESI) m/z 3443 (M-H)'. 

4-[(«eif-biitDxyBaiboayQaiiiiiio]-3H^ 
25 metii}ibiilyl>l,l*-hq)theo^(CQn^ 'HNMR(400MHz,dfi-DMSO):88.80 

(t, J= 5.1 Hz, IH). 7.69 (d, 8.0 Hz, 2H). 7.60 (s, IH). 7.55 (d. J= 7.6 Hz. 1^), 

7.44-7J7 (m. 3H), 731 (d. J= 7.8 Hz. IH), 4.12 (d, J= 3.6 Hz, 2H), 3.69 (dd, J= 

7.4. 7.4 Hz. IH). 1.96-1.90 (m, IH). 1.59-1.52 (m, IH). 1.43-137 (m, lOH), 0.88 (dd, 

/= 6.8, 6.8 Hz, 6H); MS (-ESI) m/z 420.1 (M-H). 
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{[(cyan(Hne%])aisaiio]caibanyI}-3-meth>dbut^ (Conqraund 201) *H 

NMR (400 MHz, dc-DMSO): 5 8.79 (br s, IH), 7.58-7:26 (m, 9H), 4.16 (d, J= 5.2 
Hz, 2H), 4.11 (hr s, 2H), 3.67 (dd, /= 7.2, 7.2 Hz, IH), 1.95-1.91 (m, IH), 1.57-1.53 
5 (m. IH), 1 .40-133 (m. 10 H), 0.88 (dd, J = 6.7, 6.7 Hz, 6H); MS (-ES1) m/z 434.6 
(M-H)-. 

2-[4'-(aiiunomeai;^)[l,r-bq>hea^]-3-yl]-^-(cyanometli^)-4- 
mettx^eatanamide (ConqKnind 202) ^H mOR (400 MHz, d«-acebme): 8 8.01 (hr s, 
IH), 7.65 (s, IH), 7 J7 (d, J = 8.0 Hz, 2H). 7.51 (d, J » 7.5 Hz, IH), 7.43 (d, J = 8.0 

10 Hz,ZH).738(t,y=7.6Hz,lH),733(d.y=7.9Hz.lH),4.46(8.2H),4.17(dd,J= 
27.6, 17.5 Hz, 2H), 3.76 (dd. /= 8.7. 8.7 Hz, IH), 2.10-1.94 (m. IH), 1.70-1.63 (m.. 
IH). 1.53-1.46 (m, IH), 0.91 (dd. 7= 635, 3.5 Hz, 6H); MS (-ESI) m/z 334.4 (M-H)". 

■iSr-(cyaiiamie&yQ-4-ineliyl-2-[3-(l-m 
(Compound 203) *HNMR (400 MHz, d^DMSO): 5 8.81 (t, J = 5.4 Hz, IH), 7.79 (s, 

15 IH). 7.62 (s. IH), 7J3-7.49 (m. 2H); 7.43 (d, J = 8.5 Hz. IH), 739-734 (m, 2H), 
7.23 (d, J= 7.5 Hz. IH), 6.49 (d. 7 = 2.8 Hz, IH), 4.13 (dd, J = 5.3, 2.2 Hz, 2H), 3.80 
(s, 3H), 3.68 (dd, J= 7.6, 7.6 Hz, IH), 158-1.91 (m, IH), 1.61-1.53 (m. IH), 1.46- 
139 (m, IH), 0.89 (dd, J= 6.6, 6.6 Hz, 6H); MS (-ESI) m/z 359.2 (M-H)". 
2-[3-(7-iu1]x>-lZr-mdol-5-yI)phemyI]-iV^cyaiiom 

20 (Conqwmid 204) *H NMR (400 MHz, dc-DMSO): 6 11.99 (s, IH), 8.84 (t, J = 5.5 
Hz, IH), 8.35 (s, IH). 8.30 (d, J = 13 Hz, IH), 7.70 (s, IH), 7.63 (d, J = 7.8 Hz, IH), 
7.57 (t, J = 2.7 Hz, IH), 7.43 (d, J = 7.7 Hz, IH), 7.32 (d, J = 7.7 Hz, IH), 6.80 (dd, J 
= 3.0, 1.8 Hz, IH), 4.13 (dd. J = 5.4, 3.4 Hz, ZH), 3.72 (dd, J= 8.6, 6.6 Hz, IH), 
2.00-1.93 (m, IH). 1.61-1.53 (m. IH). 1.46-138 (m. IH), 0.89 (dd. J= 6.9. 6.9 Hz, 

25 6H); MS (-ESI) ra/z 389.0 (M-H)". 

i^-(Gyaiiaiiiediyl>4-mediyl-2-[3-(7-]iiti^ 
yI)phBDyr|pentaniimide (Compound 205) ^H NMR (400 MHz. de-DMSO): 5 8.80 (t, J 
= 5.4 Hz, %sn (s. IH). 7.86 (s, IH), 7.60 (s, IBO, 7.54 (s, IH), 7.46 (d, J = 7.7 
Hz, IH), 735 (t,y = 7.6 Hz, IH). 7J54 (d, J = 7.6 Hz, IH). 4.11 (dd, J « 5.3, 2.9. Hz. 

30 2H). 3.79 (t, y = 8.4 Hz. 2H), 3.66 (dd, J = 8.2, 6.9 Hz, IH), 3.16 (t. J = 83 Hz. 2H). 
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1^-1.89 (m, IH), 1.57-1.49 (m, IH), 1.43-1.35 (m. IH), 0.88 (dd, J= 6.8, 6.8 Hz, 
6H); MS (-ESQ m/z 3913 (M-H)~ 

2-{3-(7-amino-Ii^-mdol-5-yl)phenyl]-J\^-(cyan(m 
(Compound 206) 'H NMR (400 MHz, de-DMSO): 8 10.69 (s, IH), 8.80 (s, IH), 7.53 
5 (s, IH), 7.42 (d, J = 7.1 Hz, IH), 7.34-727 (m, 2H), 7.17 (d, J = 7.1 Hz. IH), 7.03 (s, 
IH), 6.60 (s, IH), 6.36 (s, IH), 5.16 (s, 2H), 4.11 (br s, 2H), 3.64 (dd, ^ = 7.3, 7.3 Hz, 
IH), 1.97-1.89 (m. IH), 1.57-1.51 (m, IH), 1.43-139 (m, IH), 0.89 i6d,J= 63, 63 
Hz, 6H); MS (-ESI) m/z 358.8 (M-H)". 

i/-(cyaiK)me4fa^>-2-(3-{3-[(dime&;^aiiimo)met^ 

10 ■ mett^)eDtaiiamide (Conqwund 207) ^H NMR (400 MHz, de-ac^one): 5 10.18 (s, 
. • IH), 7.94 (hr s, 2H), 7.66 (s, IH), 7.53 (d, / = 7.8 Hz. IH), 7.46 (d, / = 8.4 Hz. IH), 
7.40-7.34 (m, 2H), 730-7.26 (m. 2H). 4.19 (dd, J = 11.5, 5.8 Hz, 2H), 3.76 (dd, / = 
7.7, 7.7 Hz, IH), 3.63 (s, 2H). 2.21 (s, 6H). 2.08-1.97 (m, IH), 1.73-1.65 (m, IH), 
1.55-1.48 (m, IH), 0.96-0.91 (m. 6H): MS (+ESO m/z 404.4 (M+H)^ 

15 !^<cyammediy()-44neih;^-2-[3^1^-pyirolo[23-6]py^ 

yl)phenyl]pentanamide (Coo^mid 208) 'H KMR (400 MHz, d^-DMSO): 5 1 1.72 (s, 
IH), 8.80 (br s, IH), 8.48 (s, IH), 8.17 (s, IH), 7:63 (s, IH), 7.56 (d, 7.5 Hz, IH), 
7.51 (s, IH), 7.40 (t, y = 7.6 Hz, IH), 7.28 (d, J = 7.4 Hz, IH), 6.51 (s, IH), 4.12 (dd, 
/= 2.4, 2.4 Hz, 2El), 3.69 (dd, J = 7.5, 7.5 Hz, IH), 1.98-1.91 (m, IH), 1.62-1.54 (m, 

20 IH), 1.46-1.38 (m, IH), 0.89 (dd, /= 6.8, 6.8 Hz, 6H)-, MS (-ESI) m/z 345.4 (M-H)'. 
2-{3-[3-(2-ainmDeth)d)-lff-iiidol-5-yl]phea:^}-Ar-^ 
mediyipentanamide (Con^und 209) 'H NMR .(400 MHz, de-MeiCO): 
8 10.16 (cr, IH), 8.05 (s. IH). 7.86 (s, IH), 7.70 (s, IH), 7.56 (d, J = 7.2 Hz, IH), 7.45 
(d. J = 8.4 Hz, IH), 7.40-734 (m. 2H). 7JZ9 (d. J = 7.4 Hz. IH). 7.19 (s, IH). 4.18 

25 (dd. J = 12.0. 5.5 Hz, 2H). 3.77 (dd. J = 7-5, 7.5 Hz. l^). 3.57-3 J3 (m. 2H). 3.07-3.03 
(m, 2H), 2.04-2.00 (m, IH), 1.72-1.65 (m. IH). 135-1.49 (m, IH), 0.92 (dd, J = 63. 
2.9 Hz. 6EI) wm; MS (+ESI) m/z 4113 (M+Na)\ 

(2R>:AKcyanomelhyl)-4HDiiediyl-2-[4'-(4-meth^ 
3-yl]pentanamide (Compoimd 210) *H NMR (400 MHz. ds-DMSO): 8 8.78 (t, ^ = 

30 5.6 Hz, IH), 7.51-7.46 (m, 3H), 7.44 (d, J = 7.9 Hz, IH), 733 (t, / = 7.7 Hz, IH), 
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7.19 (d, 7.6 Hz, IH), 7.01 (d, 8.8 Hz. 2H), 4.10 (dd. J= 5.5. 2.1 Hz, 2H). 3.64 
(dd, ^ = 8.6, 6.7 Hz, IH). 3.19-3.15 (m. 4H), 2.47-2.44 (m. 4H), 2.22 (m, 3H), 1.94- 
1.87 (m, IH), 1.57-1.50 (m, IH), 1.41-1.37 (m, IH), 0.88 (dd, J = 6.8, 6.8 Hz, 6H); 
. MS (+ESI)m/z 405.1 (M+H)*. 
5 (2«)-iV^cyanomefliyl)-4-methyl-2-[4Hl-piperazinyl)[l,l '-biphenyl]^^ 

yl]pentanamide (Confound 21 1) NMR (400 MHz, dfi-DMSO): 5 8.80 (t, J = 5.5 
Hz, IH), 7.52-7.46 (m, 3H), 7.43 (d, J = 7.8 Hz, IH), 7.33 (t, J = 7.7 Hz, IH), 7.19 
(d,/= 7.6 Hz, IH), 6.99 (d, J= 8.8 Hz, 2H), 4.11 (dd, J= 5.5, 2.2 Hz, 2H), 3.64 (dd. 
/= 8.6, 6.7 Hz, IH), 3.10-3.06 (m, 4H). 2.85-2.82 (m, 4H), 1.96-1.88 (m, IH), 1.58- • 
10 1.50 (m. IH), 1.42-136 (m, IH), 0.88 (dd. J = 6.8. 6.8 Hz, 6H); MS (+ESI) m/z 391.2 
(M+H)*. 

J\r-(cyaiKnnelh^)-4-methyl-2^[3-(6-quiiiolm^)ld^ 
(Con^uiid212) 'H NMR (400 MHz, d,rMe2C0): 8 8.90 (dd, J = 4.1, 1.7 Hz, IH), 
8.38 (d, J = 8.6 Hz, IH), 8.20 (d, J = 1.8 Hz, IH), 8.12 (d, J = 8.8 Hz, IH), 8.06 (d4 J 
15 = 8.8, 2.0 Hz, IH), 7.95 (s, IH), 7.83 (s, IH), 7.70 (dd. J = 8.2, 1.4 Hz, IH), 7.52 (dd, 
J = 8.3, 4.2 Hz, IH), 7.47 (t, J = 7.6 Hz, IH), 7.42 (d, J = 7.6 Hz, lEQ, 4.21 (dd. J = 
6.0, 6.0 Hz. 2H), 3.82 (dd, J.= 7.7, 7.7 Hz, IH), 2.1 1-2.04 (m, IH), 1.74-1.66 (m, IH), 
1.55-1.49 (m, IH), 0.93 (dd, J = 6.6, 3.2 Hz, 6H) ppm. MS (+ESI) m/z 358.1 (M+H)*. 
JV^cyanomethyl>3-cyclopn)p)d-2-[4'-(4-me<liyI-l-pipeTazmyI)[l,r-b^^ 
20 3-yl]propanamide (Compound 213) ^H NMR (400 MHz, d«-Me2C0): 8 7.98 (t, J = 
5.4 Hz, IH), 7.60 (s, IH), 7.51 (d, J = 8.8 Hz. 2H), 7.45-7.47 (m. IH), 7.33 (t, J = 7.6 
. Hz, IH), 7.26 (d, J = 7.6 Hz, IH), 7.00 (d, J = 8.8 Hz, 2H), 4.19 (dq, J = 5.9, 17.4 Hz, 
ZH). 3.73 (dd. J = 6.4, 8.6 Hz, IH), 3.19-331 (m, 4H), 2.47-2.49 (m, 4H), 2.24 (s, 
3H), 1.96-2.05 (m, IH), 1.64-1.70 (m, IH), 0.64-0.70 (m, IH), 0.34-0.43 (m, 2H), 
25 0.03-0.15 (m, 2H) ppm; 1^ (+ESI) m/z 404.2 (M+H)*. 

bifdieavlj-S-ylJpeaitaiiamide <Compoimd 214) 'H NMR (400 MHz, de-M^CO): 8 
• 8.06 (s, IH), 7.68 (s, IH), 7.60 (d, J = 8.4, 2H), 7.55-7.51 (m, 3H), 7.41-7.33 (m, 2H), 
625 (d, J .= 1.4 Hz, IH), 4.18 (dd, J = 10.6, 5.8 Hz, 2H), 3.78 (dd. J = 7.7, 7.7 Hz, 
30 IH), 3.46,3.45 (m, 2H), 3.03-3.00 (2H), 2.42-2.41 (m, 2H), 2.08-2.01 (m, IH), 1.71- 
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1.64 (m, IH), 1.54-1.47 (m, IH), 0.92 (dd, J = 6.6, 3:2Ez,6H) ppm; MS (+ESI) xo/z 
388.2 (M+H)* 

(4iS)rW'-<cyanome<h:^)-4-me1hyl-2-[4'-<4-me1iiyi-l-pipar^^ 
3-yljliexaiianude (Con^und 215) mfR (400 MHz, d^-MezCO): 5 8.75, 8.68 (t, 
5 t, J = 5.4, 5.0, IH), 7.63 (s, IH), 7.51 (d, J = 8.7 Hz, 2H), 7.43-7.45 (m. IH), 7.28- 
7.35 (m, 2H), 7.01 (d, J = 8.7 Hz, 2H), 4.06-4.21 (m, 2H), 3.79-3.85 (m, IH), 3.20- 
3.23 (m, 4H), 2.48-2.51 (m, 4H), 2.25 (s, 3H), 2.18-2.22 (m, 0.5H), 1.14-1,52 (m, 
4.5H), 0.81-0.93 (m, 6H) ppm . 

• C2it>-JHcyan0miedi]^2-{444-(2-hydroxyeai^l-p^ 
10 fa9hen>q-3-yl}-4-metiiy^aitaiiamide (Compound 216) NMR (400 MHz, d«- 
Me2CX»: 6 7.91 (t, J = 5.4 Hz, IH), 7.60 (s, IH), 7.52 (d. J = 1.9 Hz, ZH), 7.51 (d. J = 
~ 2.0 Hz, IH), 7.46 (m. IH), 7.34 (1, J = 7.7 Hz, IB^, 7.26 (d, J = 7.7 Hz, IH), 7.02 (d, J 
= 8.8 Hz, 2H), 4.18 (dd, J= 10.4, 5.8 Hz, 2H), 3.74 (dd, J = 7.7, 7.7 Hz, IH), 3.63 (t, J 
. = 5.8 He, 21^, 3.25-3.21 (m. 4H), 2.65-2.62 (m, 4H), 2.53 (t, J = 5.8 Hz, 2H), 2.06- 
15 1.98 (m, IH), 1.70-1.62 (m, IH), 1.53-1.46 (m, IH), 0.91 (dd, J = 6.6, 3.0 Hz, 6H) 
ppm; MS (+ESI) m/z 435.1 (M+H)*. 

J^cyanome1iiyl)-4-me*hyl-2-[2Hl-pipexa2inyl)[l,r-^ 
yijpentananiide (Compoimd 217) *H NMR (400 MHz, de-DMSO): 5 8.79 (t, J = 5.6 
Hz, IH), 7.62 (s, IH), 7.39^7.20 (m 4H), 7.14 (d, J = 6.4 Hz, IH), 7.06-7.01 (m, 2H), 
20 4.09 (dd, J = 5.2, 52 Hz, 2H), 3.62 (dd, J = 7.7, 7.7 Hz, IH). 2.50 (br. s. 4H), 2;49 (br. 
s, 4H), 1.95-1.87 (m, IH), 1.57-1.50 (m, IH), 1.43-1.36 (m, IH), 0.88 (d4 J = 5.9, 5.9 
Hz, 6H) ppm; MS (+ES1) m/z 391.1 (M+B)\ 

. (2i?)-iV-(cyan<mic*hyl)-4-meflx^-2-{3-[6-(l-pipenizin^)-3-pyridin^ 
peDtanamide (Compoiiod 218) 'H NMR (400 MHz, d^MesiCO): 5 8.41 (d, J = 2.4 
25 Hz, IH), 7.91 (s, IH), 7.78 (dd, J = 8.9, 2.6 Hz, IH), 739 (s, IH), 7.46 (d, J = 7.7 Hz, 
IH), 7.36 (t, J = 7.6 Hz, IH), 7.29 (d, J = 7.6 Hz, IH). 7.23 (d, J = 73 Hz, IH), 6.84 
(d, J = 8.9 Hz, IH), 4.19 (dd. J = 5.5, 3J2 Hz. 2H), 3.74 (dd, J = 7.7, 7.7 Hz, IH), 3.54- 
3 JO (m, 4H), 2.90-2.87 (m, 4H), 2.08-1.98 (m. IH). 1.70-1.62 (m, IH), 1.53-1.46 (m, 
IH), 0.91 (dd, J» 6.6, 3.5 Hz, 6B) ppim MS (+ESI) m/z 393.1 (M+H)^ 
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yljpeataoamide (Campomid 219) NMR (400 MHz, d«-Me2C0): 8 8.64 (dd, J 
4.5, 1.6 Hz, 2B), 8.02 (s, IH), 7.88 (d, J = 83 Hz, 2H), 7.79 (d, J = 8.3 Hz, 2H), 7.74 
(s, IH), 6.70 (dd, J = 4.6, 1 .6 Hz, 2H), 7.62-7.68 (m, IH), 7.46-7.39 (m, 2H), 4.20 (dd, 
5 J = 7.5, 5.9 Hz, 2H), 3.81 (dd, J = 7.7, 7.7 Hz, IH), 2.10-2.02 (m, IB), 1.73-1.66 (m. 
IH), 1J5-1.48 (m, IB), 0.93 (dd, J = 6.6, 3.5 Hz, 6H) ppm; MS (+BSS) mJz 384.0 
(M+H)*. 

(2R)-JV<cyanomethyl>-2-{444-(2-hydioxy-2-meaiylpiopyl)-l- 
P9e3cazm:^][l,r-lM^heayl>3->l}-4^netfi^^ (Conqxiiind 220) NMR 

10 (400 MHz, deMB2PO): 6 7.91 (s, IH), 7.60 (s, IH), 7.51 (d, J = 8.7 Hz, 2H). 7.46 (d, 
J = 7.7 Hz, IH), 734 (t, J = 7.6 Hz, IHX 7.26 (d. J = 7.6 Hz, IH). 7.01 (d. J = 8.7 Hz, 
• 2H). 4.17 (dd, J = 1 1.5, 5.8 Hz, 2H), 3.74 (dd, J = 7.7, 7.7 Hz, IH), 3.24-3.21 (m, 4H), 
2.77-2.74 (m, 4H), 234 (s, 2H), 2.07-1.99 (m. IH), 1.70-1.63 (m, IH), 1.53-1.46 (m, 
IH). 1.17 (s, 6H), 0.91 (dd, J 6.6, 2.9 Hz, 6H) ppm; MS (+ES^ m/z 384.0 (M+H)*. 

15 l^cyatmxu/BxyfyA^si&Qisy^^ 

3d]paitaiiamide (CQmpGimd 221) 'H mgR (400 MHz, de-DMSO): 58.82 (t, J = 5.1 
Hz, IH), 7.55-7.52 (m, 3H), 7.48 (d, J = 7.4 Hz, IH), 7.37 (t, J = 7.5 Hz, IH), 7.31 (d, 
J = 7.6 Hz, 2H), 7.26 (d, J = 73 Hz. IH), 4.10 (dd, J = 3.0, 3.0 Hz, 2H), 3.66 (dd, J = 
7.4, 7.4 Hz, IH), 3.06-3.02 (m, 2H), 2.63-2.57 (m, 3H), 1.96-1.88 (m, IH), 1.72-1.69 • 

20 (m, 2H). 1.58-1.49 (m, 3H), 1.43-136 (m, IH), 0.88 (dd, J = 6.8, 6.8 Hz, 6H) ppm; . 
MS (+ESI) m/z 390.9 (M+H)*. 

4-Methyi-2-[4'-(4-mefli^-p^erazin.-l-yl)-biphen^-3-^]-pentanoic acid 
cyanom^yl-amide (Confound 222): 'H NMR (DMSO): 5 0.82-0.87 ppm (m, 6 H), 
5 1.32-1.41 ppm (m. 1 H). 5 1.46-1.55 ppm (m. IH), 5 1.83-li)4 ppm (m, 1 H), 6 2Jl ' 

25 ppm (s, 3 H), 8 2.4 ppm (s, 4 S^, 8 3.15 ppm (s, 4 8 3.58-3.63 ppm (^ IB), 8 4.08- 
4.09 ppm (d,m, 2 BQ, 8 6.98-7.00 ppm (d,m, 2 B), 8 7.15-7.17 ppm (d, IB), 8 7.28- 
733 ppm (t,m, 1 ]^ 5 7.40-7.47 ppm (m, 4 B), 8 8.75-8.78 ppm (Mn, 1 B). LCZMS 
(405.2 M4H*). 
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pentanoic acid (1-cyano-cyclopiopyQ-amide (Coo^und 223): MMR (DMSO): 5 
0.83-0.86 ppm (m, 6 H), 6 0.93-1.05 ppm (m. 2 H), S 131-1.54 ppm (m, 4 H), 8 1.81- 
1.91 ppm (m, 1 H), 5 2.41-2.55 ppm (m, 12 H), 6 3.15 ppm (s, 4 H), 8 3.47-3.55 ppm 
5 (m. 4H)„ 5 6.97-7.00 ppm (djn, 2 BQ, 8 7.13-7.15 ppm (d, lEO, 8 7.28-7.33 ppm (t^ 
1 H)> 8 8.98ppm (s, 1 H). LC/MS (460.8 M+H^. 

4-Me<lQd-2-[3'-(4-me{hyl-pqBerazin-l-^)^^ add 
cyanmnetti^amide (Gampound 224): *H NMR (DMSO): 8 0.83-0.88 ppm (m, 6 IQ, 
8 1.33-1.42 ppm (m. 1 H), 5 1.47-1.56 ^nn (m, IB), 8 1.85-1.95 ppm (m, 1 H), 8 2.2 
10 piHn (s, 3 HX 8 2.44 ppm (s, 4 H), 8 3.17 pinn (s, 4 H), 8 3.62-3.66 ppm (t, IH), 8 
4.08-4.09 ppm (d^ 2 H), 8 6.90-6.93 ppm (d, 1 H), 8 6.96-6.99 ppm (d, 1 H), 8 7.06 
ppm (s, 1 H), 8 123-129 ppm (m, 2H), 8 731-7.37 ppm (t,d, 1 H), 8 7.45-7.5 ppm 
(m. 2 H), 5 8-75-8.79 ppm (m, 1 H). LC/MS (404.8 M+H*). 

2-(3-{2-[4-(2-Hydro3^^yl)-p5>eTazm-l-yl]-lMazol-4-)d}-phOTy^ 
15 pentanoic acid (l-cyaiii>-cycIopropyO-amide (Ccmrponnd 225): 'H NMR. (DMSO): 8 
0.82-0.86 ppm (m, 6 H), 8 0.94-1.05 pfan (m. 2 8 13-1.51 ppm (m, 4 B), 8 1.82- 
1.91 ppm (m. 1 H), 8 323-327 ppm (m, 4 H), 8 3.4-3.76 ppm (m, 14 H)» 8 4.03^.08 
ppm (d, 2 B), 8 7.18-7.2 ppm (d, 1 H), 8 7.28-7.03 ppm (d, 1 B), 8 7.33 ppm (s» 1 HX 
. 8 7.67-7.70 ppm (d. 1 H), 8 7.73 ppm (s. 1 H), 8 9.01 ppm (s, 1 H). LC/MS (468.2 
20 M+H*). 

2-B^he3iyl-3-yl-4-meth^-paitaiK>ic acid (cyano-methyl-methyi^-amide 
(Coiiq>omid 226) 'B NMR (DMSO): 8 0.85-0.9 ppm (t, 6 B), 8 1 .32-134 ppm (d. 2 
E), 8 134-1.44 ppm (m, 2 Bi), 8 1.49-1.58 Rrai (m, 1 B), 81.87-1.96 Rmi (m, 1 B), 8 
3.6-3.65 ppm (t, 1 B), 8 439-4.69 ppm (m, 1 B)^ 8 7.25-7.60 ppm (m» 9 B), 8 8.84- 
25 8.87 ppm (d, 1 H). LOMS (321 M-HS^. 

2-^ipbBisyir3-^t4-mdbLylr^^ add (l-cyano-S-mefhylsol&n^-fnDp]^ 
amide (Compound 227) 'H NMR pMSO): 8 0.86-0.9 ppm (t, 6 B), 6 1.34-1.49 ppm 
(m. 1 B), S 1.5-1.6 ppm (m, 1 B), 5 1.86-2.03 ppm (m. 6 H), 8 2.28-2.33 ppm (t 2 B), 



87 



wo 01/49288 



PCT/US01/D0341 



8 3.61-3.66 ppm (t, 1 H), 8 4.72-4.79 ppm (m,l^,b 7.25-7.60 ppm (m, 9 H), 8 
8.85-8.87 ppm (d, 1 H). LC/MS (381.2 M+ET*). 

[5-(2-Bjphe3i;^-3-^-4-meth;^-pentanoylammo)-5-Gyano-pet]ty 
add heaazyl ester (CoHqwuod 228): 'H NMR (DMSO): 8 0.84-0.89 ppm (m, 6 B), 8 
5 1.12-1.74 ppm (m, 8 IQ, 8 1.86-1.96 ppm (m, 1 H), 8 2.81-2.85 ppm (m» 1 H)» 8 2.92- 
2.96 ppm (m, 1 si 8 3.62-3.67 ppm (m, 1 H), 8 4.57-4.69 ppim (m, 1 H), 8 4.93-4.97 
ppm (m. 2 1^, 8 7.16-7.59 ppm (m, 14 H). 8 8.8-8.84 ppm (m, 1 H). LC/MS (512.2 

. 4-Mear^-2-[3-(4-in^^^ipacazin-l-^plien;^]-paDtan^ add cyanomethyl- 
10 amide (Compoimd 229): 'H NMR (DMSO): 8 0.81-0.85 ppm (t^ 6 H), 8 1.27-1.47 
ppm (m, 2 H), 8 1.78-1.87 ppm (m, 1 H), 8 2.18 ppm (s, 3 H), 8 2.41 ppm (m, 4 H), 8 
. 3.04-3.08 ppm (m, 4 H), 8 3.45-3.50 ppm (t, 1 H), 8 4.05^.07 ppm (d, 2 H). 8 6.66^ 
6.68 ppm (d, 1 BQ, 8 6.73-6.76 ppm (d, 1 H), 8 6.82 ppm (s, 1 H)^ 8 7.06-7.11 ppm (t, 
1 H)» 8 8.64-8.68 ppm (t, 1 B). LQMS (329.4 M+H^. 
15 2-Bqdiexiyl-3-^-44nelh)4-paitaiiQic add (l-rQ^ano-peDtyQ-amide (Confound 

230): *H NMR (DMSO): 8 0.81-0.89 ppm (m, 12 H), 8 1.09-1.32 ppm (m. 12 H), 8 
1.68-1.95 ppm (m, 5 ^, 8 3.62-3.67 ppm (1, 1 B5, 8 4.6-4.72 ppm (m, 1 H), 8 4.82- 
4.87 ppm (t> 1 H), 8 7JJ4-7.61 ppm ^ 9 B), 8 8.8-8.86 ppm (1, 1 B). LC/MS (363 
. M+H*), 

20 4-Mefhyl-2-<3-pi^>aazm-l-^-bq)lienyl-3-yl)-peQt8noic add cyanome&yl- 

amide <Coiiq>ound 231): 'H NMR (DMSO): 8 0.84-0.87 ppm (m, 6 H), 8 1.03-1.08 
ppm (t, 1 B), 8 1 J3-1.41 ppm (m, 1 B), 8 1.46-1.55 ppm (m, IB), 8 1.84-1.93 ppm 
(m, 1 B), 8 2.3 ppm (s, 8 B), 8 3.23 ppm (m, 4B), 8 3.39 ppm (m, 4 B), 8 3.55 ppm 
(m, 1 B), 8 3,62-3.72 ppm (1 B), 8 4.08-4.95 ppm (m, 1 B), 8 6.96-6.99 ppm (d, 1 B), 

25 8 7.06-7.09 ppm (d, 1 B), 8 7.13 ppm (s, 1 B), 8 7.25-7.39 ppm (m, 3 B), 8 7.44-7.57 
ppm (m, 2 H), 8 8.78-8.82 ppm (t, 1 B). LOMS (391.07 M+B*). 

4-{3'-[l-(Cyanometiiyl-<»ibamo>i>-3-me1ih^-bu^]-bqd^ 
ptpeiazm&-l-catborylic add tert-lnityl esber (Compound 232) : *B NMR (DMSO): 8 
0.84-0.88 ppm (t;tn, 6 B), 8 1.03ppm (m, 2 B), 8 1.12-1.17 ppm (t^ 1 B), 8 1.4 ppm 
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(s, 10 H), 6 1.45-1.56 ppm (m, 1 H), 5 1.86-1.96 ppm (m, 1 H), 5 3.13 ppm (m, 4 H), 
8 3.29 ppm (m, 1 H), 5 3.45 ppm (m, 1 H), 6 3.62-3.67 ppm (t. 1 H), 5 4.08-4.10 ppm 
(m, 2 H), 8 6.92-6.95 ppm (d, 1 H), 8 7-7.03 ppm (d, 1 H), 8 7.09 ppm (s, 1 H), 8 
7.24-7.29 ppm (t, 1 H), 8 7.32-7.37 ppm (t, 1 H), 8 7.46-7.5 ppm (m, 2 H), 8 8.77 ppm 
5 (m, 1 H). LCMS (490.4 M+H^. 

2-(5-{4-[4-(2-Hydioxy-€d]^)-pipexaziiirl-^]-phCTyl}-pyri 
pentanoic add cyanomefh^-^de (Conqiomid 233) 'H NMR (DMSO): 8 0.84-0.89 
ppm (t, 6 H), 8 1,32-1.43 ppm (m, 1 H)» 5 1.51-1.60 ppm (m, 1 H), 8 1.87-1.97 ppm 
■ (m, 1 &), S 2.4-2.5 ppm (m, 6 H), 8 3.17 pimi (s, 4 H), 8 3.49-3.53 ppm (t,2H),8 
10 3.65-3.70 ppm (t, 1 H), 8 4.09-4.11 ppm (4 2 H), 8 7-7.03 ppm (d, 2 H), 8 7.51-7.54 
' ppm (d, 2 H), 8 7.85 ppm (s, 1 H), 8 8.35 ppm (s, 1 H), 8 8.67 ppm (s, 1 H), 8 8.85- 
8.88 ppm (t, 1 H). LCVMS (436.2 M+H*). 

2- {5-[4-(4-Foim^-^iperazu>-l-yl)-phenyl]-pyridin-3-ji} -4-mettiyl-^en.tanoic 
add cyanom^l-amide (Confound 234) MMR (DMSO): 8 0.87 ppm (m, 6 H), 8 

15 U2-1.43 ppm (m, 1 H), 8 1.51-1.60 ppm (m, 1 H), 8 1.87-1.97 ppm (m, 1 B), 8 3.16- 
3.22 ppm (m, 4 B>, 8 3.5 ppm (s, 4 H), 8 3.65-3.7>ppm (t, 1 B), 8 4.09-4.1 1 ppm (m, 2 
: B),b 7.05-7.08 ppm (d, 2 H), 8 7.54-7.57 ppm (d, 2 H), & 7.85 ppm (s, 1 B), 8 8.06 
• iq[mi (a, 1 H), 8 836 pjan (s, 1 ET), 8 8.67 ppm (s, 1 H), 8 8.85-8.88 ppm (1; 1 B). 
LC/MS (420.2 M+H*). 

20 4-Medi;^-2-[5-(4^i^)aaztiHl-;^'plienyl)-pyridii^ add 

cyaiiomelfa^-aiiiide(Coiiq)oiiiid235) *H NMR (DMSO): 8 0.84-0.89 ppm (t, 6 H), 8 
1.3-1.41 ppm (m, 1 H), 8 1.55-1.64 ppm (m, 1 H), 8 1.88-1.98 ppm (m, 1 H), 8 3.23 
ppm (m, 4 BO, 6 3.41 ppm (m, 4 H), 8 3.72-3.78 ppm (t, 1 H), 8 4.1-4.11 ppm (d^m, 2 
H), 8 7.09-7.12 ppm (d, 2 H)» 8 7.61-7.65ppm (d, 2 BQ, 8 8.06 ppm (s, 1 H), 8 8.45 

25 ppm(s.lH), 8 8.79 ppm (s,lH)» 8 8.9-8^5 ppm (t,lH).LC/MS (392.4 M+H^. 

3- [l-(C^anom^^rca]4>amo;^3-m6tti>l-batyl]-1itph^ add 
methyl ester (Gompoimd 236) (CDCb) *H NMR 8 7.95 (d, IH), 8 7.61 - 7.18 (m, 
8H), 8 6.30 (8» IE), 8 4.08(d, 26), 8 3.74 (s, 3H). 8 3.59 (t, IH), 8 2.01 (m, IE), 8 
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1.84 (s. br, IH), 5 1.71 (s, IH), 6 1.47 (m. IS), 5 1.24 (s. IH), 8 0.89 (m, €S). M+H^ 
= 365.2 

2-[3-(23-I>ihydio-benzo[l,4](fioxm-^yl)-phen^]-4-m^yl-I)eDtai^ add 
cyan(jmeai)*-ainide (Conqwimd 237) (CD2CI2) NMR 8 7.50 -6.90 (m. 7H), 8 
5 4.30 (m, 4H), 8 4.25 - 3.97 (m, 2H). 8 435(t, IH), 8 2.05 (m, IH), 8 1.86 - 1.19 (dd, 
«), 8 0.89 (d, 6H). M+ H^ = 365.2 

.2'[4'-{l-Byd[axy^tlihyiy\Af^^ add cyancnned^l- 

amide (Compound 238) (DMSO) NMR 8 8.78 (t, IH), 8 7.62 -7.23 (m, 8H), 8 

4.73 (m, IH), 8 4.08 (d, 2^, 8 4.07 (m, 2H), 8 3.64 (t, IH), 8 1.90 (s, far, IS), 8 
10 1.52(in, 1^ 8 1.44 - 1.18 (m. 4H), 8 0;85 (m, 6H). M+ H* = 351.1. 

2-(3',5'rBi9-trifluoroinethyl-4n^ add 
cyaxuHnefliyi-aimde (Compouiid 239) . (PMS0).'H NMR 8 8.78 (m, IH), 8 8.25 (s, 
2H), 8 8.09 (s. IH), 8 7.70 (m, IH), 8 7.50 - 7.37 (m, 2H), 8 4.01 (m, 2H). 8 3.70 (m, 
IH), 8 1.94(s, IH), 8 1.53 (m. IH), 8 1.39 (m, IH), 8 0.87 (m, 6[r). 

15 - 2-<4'<>yaiio-2-melfajd-4)ipheQyl-3-yI)-4-mefhyl-pentan add cyanomethyl- 

andde (ConqKNind 240) (DMSO) *H NMR 8 8.78 (m, IH), 8 7.78 (s, IH), 8 7.71 (d, 
IH), 8 7.45 - 7.18 (m, 5H), 8 7 JO - 737 (m, 2H), 8 4.01 <m, 2H), 8 3.70 (m, IH), 8 
1^4(8, 1]^ 8 1.53 (m, IH), 8 1.39 (m. IH), 8 0.87 (m, 6H). 
N-[l-(Cyaiiome1hyl-K»ibamoyl)-2-^2-fhu 

20 jdien^dliaiiesulfim^-ediyq-bei^^ (Conqwimd 241) (DMSO) *HNMR8 

8.74 (m. IH), 8 7.40 - 6.97 (m, 7H), 8 4.07 (m, 2H), 8 3,60 (m, IH), 8 2.18(m. 4H), 8 
1.78 (m, IH), 8 1.55 (m, IH), 8 1.32 (m, IH), 8 1.19 (m, IH), 8 0.97- 0.79 (m, 12H). 

N-[l-<Cyanain^yl-<:aibamoyQ-2-^2,5-KMiio]x>^lien>^ 
. d]iyl]-beDzamide (Conqwimd 242) (DMSO) *H NMR 8 8.79 (m, IH), 8 8.26 (m, 
25 IB). 8 8.05 (m. IH), 8 7.46 - 7.27 (m. 5B), 8 4.07 (m, 2H), 8 3.88 (s, 3H), 8 3.64(m. 
IH), 8 1.95 (m, IH), 8 1.85 (m, IH), 8 1.53 (m, IH), 8 137 (m, 1^, 8 1.19- 1.0 (m, 
2H), 8 0.85 (m, 6B). M+Et*^ = 382.2. 

2-{3'-[4-(2-Hydroxy-edi^>inperazme-l-saU^ 
4^nedi^-peoiaiu>ic add (^anomefl^-andde (C^^ PMSO) ^HNMR8 
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9^8 (s» br, IH), 8 8.84 (m, IH), 5 7.92 (m, 2H), 6 7.55 - 7.24 (m, 5H), S 538 (m, 
IH), 5 4.08 (m, 2H). 5 3.70 (m, 4H), 5 3.71 (d, 4H), 5 3.13 (m, 4H), 5 1.90 (m, IH), 8 
1.51 (m, IH), 5 1.36 (m, IE), 8 0.85 (m, 6H). M+tt = 5292. 

3^1-(Cyanomediyl-^5arbamo)i)-3-mediyl-butyl]-biphenyl-4-<^boxy acid 
5 (2^noipho]i]]r4-^-eth^)-aimde (Coiqpoiind 244) (DMSO) 'H NMR 8 8.80 (s, br, 
IH), 8 7.94 (d, 2H), 8 7.74 (d, 2B), 8 7.68 - 7.54 (m, 2H), 8 7.45 - 7.28 (m, 2B0, 8 
4.08 (m, 2E^ 8 4.0 - 2.98 (m. 8H), 8 2.47 (m, 4H), 8 1.90 (m, IH). 8 1.51 (bo. IH), 8 
136 (m, IH), 8 0.85 (m, 6H). M+H^ =463.2. 

3'-{l-{CymomdSxyl<aaisamoyiy3^n^ add 

10 (2-morpbo]m-4-^-efhyl>amide (Con^und 245) (DMSO) 'H NMR 8 9.85 (s, br, 
IH), 8 8.86 (d, 2H), 8 8.08(s, IH), 8 7.82 (dd, 2H), 8 7.60 (s, IH), 8 7.56 (d, 2H), 8 
7.42 (t, IH), 8 731 (d. IH), 8 4.08 (m, 2H), 8 3.98 (m, 2H), 8 3.73 - 3.47 (m. 8H), 8 
3.13 (m, 2H), 8 2.47 (m, 4H), 8 1.92 (m, IH), 8 1.52 (m. IH), 8 1 .36 (m, IH), 8 0.85 
(iii,6H). M+H*^ =463.2. 

15 4-Mb&iyl-2r^'-(^matpholh}r^ 

add cyanome^^-amide (Conapoinid 246) (DMSO) ^H NMR 8 8.81 (m, IH), 8 
7.87(d, 2H), 8 7.77(d. IH), 8 7.70 - 7.50 (m, 4H), 8 7.45 (t, IH), 8 733 (d, 2H). 8 
7.42 (t, IH), 8 731 (d, IH), 8 4.08 (m, 2H), 8 3.67 (m. 2H), 8 3'.47 (m, 4H), 8 2.88 
(m, 2E0, 8 231 - 2.15 (m, 6H), 8 1.92 (m. IH), 8 1.52 (m, IH), 8 1.36 (m, IH), 8 0.85 

20 (m,6H). M+H* =499.2. 

3 -[ l-<Cyanomdbyl-K:ad>amo^)-3-me1fayl-bulyl]-bq>benyI-2-^;aibo^ add 
(2-moipholin-4-^-efhyQ-aimde (Compoimd 247) (DMSO) 'H NMR 8 8.91 (m, IH), 
8 8.44(m, IH), 8 7.91(d. 2H), 8 7.55 - 7.15 (m, 8H), 8 4.92 (s, br, 8H), 8 4.00 - 3.4 
(m. IIH), 8 3.0 (m, 4H), 8 1.85 (m, IH), 8 1.41 (m. IH), 8 1.26 (m, IH), 8 0.85 (m, 

25 6H). Mf H^ =463JL 

3'-{l-(Cyanc«iefli^H»Dbamo;^3Haieth:^ii^^ add 
C2-&meQx^anmK><l(tyl^^ (Ccmqwimd 248) (DMSO) ^H NMR 8 8.79 

(m. IH), 8 7.66 (d, 2H), 8 7J9(s, IH), 8 7.53(d, IH), 8 7.43 (d, br, 8H), 8 739 (t, IH), 
8 730 (d, IH), 8 4.00 (d, 2H)), 8 3.65 (t, IH), 8 3.52 (s. IB). 8 3.34 - 3.24 (d, 4H), 8 
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2.94 (d, 4H), 5 238 - 1.84 (m, 9HX S 1.51 (m, IH), S 136 (m, IH), S 0.85 (m, 6H). 
M+BT =434.6. 

3'-[l ■{Cym(meihyi-caaibanu>^^ acid 
(2-dunethylaimiK>-e1hyi>aimde (Coiiq)oimd 249) (DMSO) NMR S 8.79 (m, IH), 
5 5 8.43 (d, IH), 8 7.90(d, 2H), 5 7.69(d, 2H), 5 7.60 (s, IH), 5 7.55 (d, IH), 5 7.40 (t, 
IB), 8 730 (d, IH), 8 4.00 (d, 2H)), 8 3.65 (t, IS), 8 2.39 (m, 4H), 8 2.16 (s, 6H). 8 
1.92 (tn, 9H), 8 LSI (m, IH), 8 136 (m. IH), 8 0.85 (m, 6H). M+ = 420.8. 

3- [l-<CyaiiamellQd-caibamoy[)-3-medi^-1>atyl]-^ acid 
^ me&:^-^-iiK»pholiiHt-^-«diyO-aiiiide (Compoimd 250) (CX)Cl3) 'H NMR 8 8.78 

10 (s, IH), 8 7.70 - 7.26 (m, 8H), 8 4.08(d. 2H), 8 3.74 - 3.22 (m. 9H), 8 2.94 (s, 3H), 8 
227 (d, 4H), 8 1.91 (s, br, IH), 8 1.54 (s, IH), 8 1.38 (m, IH), 8 0.89 (m, 6S). M+ 
H* =476.4. 

2-(3 -Fhioro-bq)hai^-3-^)-4^eliiyl-pCTtanoic add cyanome&yl-aimde ' 
(Con^und 251) (CDQa) *H NMR S 7.5 - 7.23 (m. 7H), 5 7.04 (m, IH), 8 6.12(t, 
15 IH), 8 4.14 (dd, IH), 8 4.0 (dd. IH), 8 3.56(t, IH), 8 2.0 (m, IH), 8 1.76 (m, IH), 8 
1.45 (m, IH), 8 0.89 (to, 6H). 

2-[3-(6-Bioiiio^yndiii-2-^)-fdim;^-^m^^-^>^^ add cyanomethyl- 
• amide (CanqMund 252) (CDCb) ^H NMR 8 7.81-7.74 (m, 2H), 8 7.66 - 7.53 (m, 
2H), 8 7.43 - 731 (m, 3H), 8 6.64(t, IH), 8 4.12 (dd, IH), 8 3.93 (dd, IH), 8 3.540, 
20 IH), 8 2.0 (m, IH), 8 1.76 (m, IB), 8 1.40 (m, 1^, 8 0.89 (m, €B). 

2-^2'<:yano-bipheii^-3-^)-4-mefh}d[-pentaiioic add cyanomethyl-amide 
(Compound 253) M+H* =332.04. 

2-(3'-Cyai]o-bipheiiyl-3-yl)-4-m6thyl-{>entaiioic add cyanome&yl-amide 
(Compoand254) M+H* =331.99. 
25 2-(4'-<::yano-bipheQ^-3-yl)-4-inethyl-pQatai]oic acid cyanome&yl-amide 

(Compound 255) M+B^ =332.00. 

4- Me&yl-2-(3-quinolin-8-yl-phaiyl)-pentanoic add cyanomeQiyl-amide 
(Compound 256) (CDCh) *H NMR 8 8.88 (m, IH), 8 8.30 - 7.20 (m, 8H), 8 6,90 
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(m, IH), 6 4.05 (dd, IH), 8 3.85 (dd, IH), 5 3.45(t, IH), 5 2.77 (s, hr, IH), 5 2.0 (m. . 
IH), 5 1.80 (m, IH). 5 1.45 (m, IH), 8 0.89 (m, €H). U+lt =358.01. 

4-Metii^-2-^3-Hp]inDlin-3-yl-phaiyI)-paitaiioic add cyanomethyl-amide 
(Compound 257) (CDQa) 'H NMR 8 8.95 (s, br, IH), 8 8.14 (d, IH), 8 8.05 (d, IH), - 
5 8 7.86 -7.22 (m, 8H), 8 4.14 (m, 2H), 8 3.61(t, IH), 8 2.38 (s, br, IH), 8 2.0 (m. IH), 
. 8 1.74 (m, IH), 8 1.48 (m, IH), 8 1.22 (m, IH), 8 0.89 (oo, 6H). 

4-M!e^l-2r{4'-4nftacimm^ add cyanometfiyl- 

. aimde(Co!iiqxNiiid258) M+H^ =391.0. 

4-Melh^-2-{3-(5rDitiD-1faiazol-2-^^]dieaD^ add cyaDamdib^ 

10 amide (Compoimd 259) QCDCk) NMR. 8 8.51 (s, IH), 8 7.87 (s, IH), 8 7.79 (dt, ■ 
IH), 8 7.50 -7.40 (m. 2H), 8 5.84 (t, IH), 8 4.15 (dd, IH), 8 4.03 (dd, IH), 8 3.48(t, 
IH), 8 1.99 (dt, IH), 8 1.70 (m, IH). 8 1.74 (m. IH). 8 1 .41 (m, IH), 8 0.89 (m, 6H). 

2--(4-Acetylamino-biph^>4-3-yl)-4-metbyl-peaitaiioic acid cyanom^yl- 
amide (Con^imd 260) (CDCI3) *H NMR 8 7.85 (s, IH), 8 7.55 - 7.28 (m, 8H), 8 
15 6.75 (s, IH), 8 4.14 -3.85 (m, 2H), 8 3.58(1, IH), 8 2.15 (s, 3H), 8 2.05 -L60 (m, 
3H), 8 1.55 (m, IH), 8 0.89 (m, 6H). 

4rM^^-2-{4'-<4Hmeth)4-piperaziiie-l-su^^ 
add cyanomefli^amide (Conqxsund 261) ^H NMR. (DMSO) 8 8.88 IH), 8 7.86 
= (d. 2H), 8 7.78 (d, 2HX 8 7.63 (s, IH). 8 7.59 (d, IH), 8 7.44 (t. IH). 8 7.35 (d, IH). 8 
20 4.08 (d, 2H). 8 3.70(t. IH), 8 2.88 (s, far, 4H), 8 234 (s, 4H), 8 2.10 (s, 3H), 8 1.94 - 
1.86 (in, IH), 8 138-1.49 (m, IH), 8 139 - 132 (m, IH); 8 0.86 (m, 6H). MS M+ 
H^ =469.2 

4-Me4liyl-2H[3'-^4-me1hyI-^ipa-azine-l-salfonyl)-bq>h^ 
add cyanomdh^-amide (Conqiomid 262) *H NMR (DMSO) 8 8.77 (t, lE^ 8 
25 7.97 (d. IH). 8 7.67 (t. IH), 8 7.58 (t, IH), 8 735 - 7.19 (m, 5H), 8 4.07 (d, 2H), 8 : 
3.61 (t. IH). 8 2.47 (s. br. 4H), 8 2.05 (s. 8H). 8 154 - 1.81 (m, m), 8 1.58-1.49 (m, 
IH), 8 1.39 - 132 (m. IH). 8 0.86 (m. 6H). MS M+ = 469.2 

4-Meli9l-2-[4'-^pipenedne-l--siiIfra add 
cyamxmetti^-amide (CanqKnmd 263) 'H NMR PMSO) 8 8.82 (t, IH), 8 7.89 (d. 
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ZH), 5 7.79 (d, 2H), 5 7.65 (s, IH), 8 7.60 (d, IH), 5 7.46 (t, IH), 5 736 (d, IH). 5 
4.11 (m. 2H), 8 3.69 (dd, IH), 8 2.80 (m. 4H), 8 2.72 (s, 4H), 8 1.94 (m, IH). 8 1.58 
(m, IH), 8 139 (m, IH), 8 0.88 (m, 6H). MS M+H*" =454.6 

5 pentanoic add cyanamBthyl-amide (Compound 264) 'H NMR (DMSO) 8 8.80 (t, 
IH), 8 7.68 (d, 2H), 8 7.62 (s, IH), 8 7.55 (d, IH), 8 7.50 - 7.31 (m, 5H), 8 4.11 (d, 
2B9,83.69-330(m,9H),82.50-2.42(iii,4H),81.94(in, IH), S 1.58 (m, 1H),S 
1.41 (m, lH),80.89(m,6H). MS M+H^ =4632. 

■2-{3'-[4-(2THydroxy-e1hyl)i>iperazin&-l-carf>onyl]4^ 
10 poitaDoic acid cyanamediyl-amide (Compoiind 265) 'H NMR Qn DMSO) 8 8.80 
(t, IH), 8 7.68 - 731 (m, 8H), 8 4.11 (d, 2H), 8 3.75 - 3.20 (m, 9H), 8 2.50 - 2.30 
(m.4H).81.94(m,lH),81.58(in.lHX81.41 (m. IH). 8 0.89 (m, 6H). MS M+H* 
=463.2 

15 add cyancmiettiyl-amide (Ccanpoimd 266) 'H NMR (DMSO) 8 8:80 (1, IBQ. 8 7.88 
(d, ZH). 8 7.83 (d, 2H), 8 7.63 (s. 1^, 8 7.58 (d, IH), 8 7.44 (t, IH), 8 735 (d. IH), 8 
4.10 (d, ZH), 8 3.68 (dd. IH), 8 3.48 (t, 4H), 8 2.88 (t, 2H), 8 2.30-2.23 (m, 6H), 8 
1.91 (m, IH), 8 1.58 (m, IH), 8 1.41 (m, IH), 8 0.89 (m, 611). MS Mf =499.4 
2-<4'-{2-[Bis-(2-hydroxy^>d[)-anmiD]-eaiy[sul&^ 

20 meth^-pentamnc add cyaname&yl-amide (CoiiqK>iind 267) *H NMR DI^O) 
8 8.82 (t, IH), 8 7.92 - 7.82 (m, 4H), 8 7.65 (s, IH), 6 7.60 (d, IH). 8 7.45 (t, IH), 6 
736 (d. IH). 8 433 (t, IH), 8 4.12 (d, ZH), 8 3.72 (t, IH), 8 3.56 (t, IH). 8 334 (s, 
4H), 8 2.91-2.80 (m. 2H). 8 2.45 (m, 6H). 8 1.95 (m. IH). 8 1.58 (m. IH), 8 1.41 (m, 
IH), 8 0.89 (m. 6H). MS M+H^ = 517.2 

25 4-Mefl]^2-[4'-<3Hnoipli0linr4-yl-prapylsi]]&m 

add i^anomeOiyl-amide (Coiqwnnd 268) ^H NMR (in DMSO) 8 8.19 (t, IH). 8 
7.89 - 7.82 (m. 4H), 8 7.64 (s, IH). 8 7.59 (d. IH), 8 7.45 (t, IH). 8 7.36 (d. IB^, 8 
4.10 (d, 2H), 8 3.70 (dd, IH), 8 3.49 (t, 4H), 8 2.81 (t, ZH), 8 2.22 (m, 6H). 8 1.95 (m, 
IH), 8 1.54 (m. IH), 8 1.43 (m, IH), 8 0.89 (m, 6H). MS M+ H* = 513.4 
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4^etli^-2-[4^3-m<nplM>Hn-4-yl-im)p:^suI&mo^l^ 
add cyanametbyl-amide (Compound 269) 'H l<MSi (DMSO) 6 8. 19 (t, 1^, 5 7.89 
-7.82 (m, 4H), 5 7.64 (s, IH), 8 7.59 (d, IH), 6 7.45 (t, IH), 5 7.36 (d, IH), 5 4.10 (d, 
2H), 6 3.70 (dd, IH), 8 3.49 (t, 4H), 8 2.81 (t, 2H), 8 2.22 (m. 6H),SIS5 (m. IH), 8 
5 1 J4 (m, IH), 8 1.43 (m, IH), 8 0.89 (m, 6H). MS M+ H^ 513.4 
2-{4H2-I>imedi^aiDiiio-l-ine1hyl-«fhy]sii^^ 
pentanoicacidGyaiKmiethyl-^iiiide (CaDapoiind270) MSM+H^ »471J2 

2-[4'-<2-Hydns^-«fh^so]&moy^b^lienyl-3-^]-4-m add 
cyanameai^-aniide (Caiiipoiiiid271) MS M+H^ =430.2 
10 2r{4*-^-Kydi!axy<iQxybxil&aBf^^ add 

. c^yanome&ykamide (Oxmpoimd 272) APC-014358 MS M+ » 477.0 
2-{4'-<3-I)imea9lammo-pyccDlidi&e- 
pentanoic add cyanomdb^-andde (Compound 273) •'HNMR(mDMSO) 8 8.73 
(t, IB), 8 7.80 (s, 4H), 8 7.58 (s. IH), 8 7.37 (d. IH), 8 7.29 (d. IH), 8 4.02 (d, 2H), 8 
15 3.62 (dd, IH), 8 333 - 3.21 (m, 6H), 8 3.05 (m, IH), 8 2.78 (t, IH), 8 1.95 (s, 6H), 8 
1.85 (m, IH), 8 1.48 (m, IH), 8 134 (m, IH), 8 0.89 (m, 6H). MS M+ H* = 482.4 

4rMeQi^-2-{4'-{m£fli^-<lHmd]i^-i>ynoIidm-3-yl)-8ul£mo 
yl}-pentaiioicaddcyaDamell^l-amide (Compound 274) 'HNMR(mDMSO) 8 
8,81 (t, IH). 8 7.86 (a. 4H). 8 7.67 (a, IH), 8 7.62 (d, IH), 8 7.45 (t, IH), 8 736 (t, 
20 . IH), 8 4.52 (m, IB), 8 4.11 (d, 2H), 8 3.70 (dd, IH), 8 2.72 (a, 8 2.59 (m, IH). 8 
236-2.25 (m. 2H), 8 2.12 - 1.87 (m, 6H), 8 1.58 - 1.41 (m, 3B). 8 0.89 (m. 6H). 
MS M+tf^ =483.0 

2-{4'-(4-Foimyl-piperazin6-l-suIfonyl)-biphm^-3-yl]-^ 
add (^yanomellij^-aniide (Compound 275) ^H miR (in DMSO) 8 8.81 (t, IH), 8 
25 7.92 (s, IH), 8 7.88 (d, 2H), 8 7.80 (d, 2H). 8 7.65 (s, IH), 8 7.61 (d, IH), ), 8 7.46 (t, 
IH), ), 8 736 (d, IH), 8 4.10 (m, IH), 8 4.11 (d, 2H), 8 3.45 (t. IH), 8 3.40 (m, 4H), 
8 2.96 (m, 4H), 8 1.94 (m, IH), 8 1J8 (m, IB), 8 139 (m. IH). 8 0.89 (m, 6H). MS 
M+H*^ =483JL 
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4-Mel&yI-2«{4'-<2-pipeiazm-l-yl-tiii^ add 
(l-<qranc)-cyclopropyl>ainide (Caaq>oiiiid 276): NMR (DMSOde, ppm): S 0.91 
(d, 6 H), 1.42 (m, 3 H), 3.51 (m, 4 H), 3.81 (m, 4 H), 4.01 (m, 2 H), 4.81 (m, 1 H), 
7.12-7.78 (m, 9 H), 8.81 (m, 2 H). ES-Ms: 500.1 (M+H*). 

5 

4-Methj4-2-[4'-(2-pq)€ra2an-l-yl-thiazol-^ 
cyanomethyl-aimde (Compound 277): NMR (DMSO-d6, ppm): 8 0.91 (d, 6 H), 
122-1.42 (m, 2 H), 1.81 (m, 1 H), 3.31 (m, 4 H), 3.81 (m. 4 H), 4.1 1 (m, 2 H)» 7. 12- 
7.78 (m, 7 HO, 8.01 (m, 2 H), 8.81 (m, 2 H). ES-Ms: 474.3 (M+H*). 

10 : 

4-Mefh^-2-[3'-(2-pq;>eirazm-l-^-f^ add 
(l-cyano-cydopiop)i>amide (CQn^oimd 278):^ NMR (DMSOd6> ppm): 5 0.91- 
1.07 (m, 8 H), 1.22-1.42 (m, 4 H), 1.81 (m, 1 H), 3.41 (m, 4 H), 3.81 (m, 2 H), 3.91 
(m, 4 H), 7.12-7.78 (m, 9 H), 8.81 (m, 2 H). BS-Ms: 500.3 (M+H*). 

15 

The foUowing named compoimds of Fommla I are provided by the me&ods described 
. in this Application: 

20 iV-<:yanometh5d-4-melh3d-2-(3-pyridr2-ylpheaiyl)peato^ AT-cyanomefli^- • 

4-methyl-2-^3-pyrid-3-ylphen^)pentanamide; JVKryanomefliyl-4-methyl- 
2-(3-pyrid-4-ylphenyl)pentanamide; 2-[3-(6-amiaopyrid-3-yl)phenyl]- 
iV'-cyanometh)4-4-methylpentananiide; J^-cyanomedi^- 
2-[3-(4,6-dimethy^yrid-2-yl)pheQyl]-4-me(hy%)eat^^ J^-cyanometh)i- 

25 4-medi^-2-(3-tMeor2-y]^heiiyl)pentanamide; JV-cyaQamediyl-4-mediyl- 
2-(3-tbiazol-2-y^henyl)pentaiUDmde; JS^-cyanomeQi^^mefhyl- 
2-^4*-sal£mio;^biphenyl-3-yl)pentanam ^-cyanometti^- 
2-^2\6'-dimethoxyfaiphfinyi-3-yl)-4-naiefhy^^ J^-cyanomethyl- 
2-<3-fluon)biphmyl-3-yl)-4-melhy^penfaTiamide^ 

30 2-[4H2-amdnofluazol-4-yl)bipheayl-3-yQ 
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N-cyancHne1hyl-4-me&yl-2-<4-pyn:o 
A'-cyanome1hyl'4-methyl-2-[4'-<2fr 
JV'-cyan(Hne1hyl-2-[3-(6-brDmopyri 
//K:yanomethyl-2-[3-(6-bromqpyrid-2-yi)phm 
5 iV-<5yanome&yi-2-<4413]dioxolan-2-yIbiphenyl-^ 
;^-cyaiK)meffliyi-2-[3-(2^-dihydro 

4-meS&y!^[>entanaimd^ meili^^ 

jy-cyaiMmeth^-2-<4'"dimefliy^ 
jy-cyapome1h^-2-<4'-Kym 

N<yBDiomd3oLyl'4^md^ JV^^anoinetfayl- 
4-metii^-2-<3HiiiiD0liiK7-:^he3^^ jV-cyanomeaLyI-4-ineaL>4- 
IS 2-<3H]i]im]i]ir8-^dbLenyl^^ 2'(^'<ymo\nsSiw^^^ 
4HDieQi^peiitaiia]iiide; N^ydaurndBayl-l-^^ 
4-meQiy]pe(iitaiiaimd^ N^ymorndkyl-l-^^^ 
^tnftrtiyip ftntanflmid^ 2-<2"-K5hlogco-5-hydroxybg)henyl-3-yl)-J^^ 

4- mediy]^>entanaimde; ^H^yanomefliyl-2-[4'-^4-hydroxypii^ 

20 4-inefliy^)eiitananiide; ^-<:yanomethyl-4-inethyl- 
2-[3-(J70Xomdatt-5-:^)pheiiyl]pentanairride; 2-<4-acet;^Uiniinobipliaiyl-3-^)- 
^-cya];iomethyl-4HDiediylpeiitan^^ ^-^:ya]iomethyl-4-mefliyl- 
2-[3-<S-4MtrDlfaiaz»l-2-yl)phenyl]pm iV'-cyanDmeai^-4-methyl- 
2-[3H4-meth^iperazm-l-ylcaii)on^bq)h ^-cyanomettiyl- 

25 4"mdh^-2-<3'HDioipholiiHl-yIbq>lie^ ^•K^yaD0meihyl-4-me& 
2-[3H4"mettiy]^ipCTa2m-l-yi)bjphenyl>3"yl]pCT 2-[3-{3-biomo- 

5- si]l&moylfbieoh2-yl)phei^^^ 

30 ^H^aaomdhyl-4-melhyl-*2-^-4nai^ J^-cyanometb^- 
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4-methyl-2-<3-me1hylsuIj^yM l-bipheDyl-3-yl- 
JV'HTyascmelbylcyclohexanecaibo B-cyanometfayl-l-isobutyl- 
l-(3"moipIiolin-4-yIbiplienyl-3-yl)urea; l-biphen^-S-yl-S-cyanomefliyl- 
1-isobutyiurea; iV^2-benzyioxy-l-cyanoethyl)-2-bqphOTyl-3-yi-4^ 
5 2-biphen:^-3-yI-iV^l-cyanc>-2-K>xazol-2->dethyl)-^ and 
iV^-(l-<:yano-4-pbeDyIbutyQ-24)ipheny^^ 
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NonrlmutiBg examples of fhe instant invCTtion include fhe following: 
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Hie following additional coiiq)ouQds of Fonnula I tbat can be prepared by the 
methods described in ffais .Application. 




Formula I 



Table A lists the different A substttuents: 



Al 




A2 




A3 




A4 


NH2 

P 1 H 


A5 




A6 




A7 




A8 




A9 
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A13 


— ^ 


1- 


A14 


>^ — ^ , 


A15 


d 


A16 






A17 




A18 




A19 


(f 


A20 




A21 




A22 


N02 


A23 




A24 




A25 


H 


A26 




A27 




A28 




A29 


^ \^ ^ 
1 


A30 


1 

*^ JL. 


A31 




A32 




A33 
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The following additional cotqpoimds of Fonnola I fhat can be prepared by fhe 
methods described in fibds Application. 




Fommlal 

5 

Table A lists ttie different A sobstituents: 



An 




AJ2 




AD 




AI4 


1 


AIS 




AI6 




An 




AI8 




AI9 
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ATI A 


/==\ 


AIll 




A112 




AI13 




AI14 


T \_/ ^ 


ATI £ 




AI16 




Ally 




AI18 




An9 




AI20 




AI21 




AI22 




AI23 


H 

0 


AI24 




AI2S 
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Table BI lists the differeot BI substitumts : 



BIl 




B32 




BB 




BI4 


HN^ V 

-vO 


BIS 




BI6 




BI7 




BI 




BI9 




BIIO 




Bni 


m — \ 


BI12 




BI13 




BII4 




BII5 


<>- 


BI16 




BI17 




BI18 




Bn9 




BI20 




BI21 
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BI22 




BI23 




BI24 




BI2S 




BI26 




BI27 




BI28 
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The following additicmal compoimds of Fonnula I fhat cm be prepared by ttie 
methods described in ftds Applicadon. 




Fonnidal 



Table An lists the diflTemit An substilxients: 



AHl 




Am 




AO 


XX 


Am 


1 


Ans 




AI6 




An? 




AII8 




AI9 
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Anio 




Ann 




AI12 




AII13 








AI15 




Ani6 


o / \ 


Ann 




AI18 




Ani9 




An20 




ACl 




AD22 




AU23 


H 

0 


AI24 




AHTS 
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Table BII lists the different BE siibstituents: 



em 


w 

N N 


BII2 


. 


I- 


BIB 


% 


Hn4 


"a 


BII5 


o 




Bn6 




Bms 




Bni6 




«v OH 

> 


Bni7 


•< 


Bmi 




BII22 
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Table C Hsts different C substttiim^ 



Cl 




C2 


Ok 


C3 




C4 




C5 




C6 




CI 


a 


C8 
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EXAMPLE 11 

Ca&cpsixi B Assay 

5 Solutions of test cojnq>oimds in varying concentrations were prepared in 10 of 
dimethyl sulfoxide (DMSO) and fhen diluted into assay buff^ (40 fiL, compEising: 
JV;A^-Hs(2-hydroxyethyi>2-aininoefl^^ add (BES), 50 mM 6); 

polyoxyethjienesoibitan monolaurate, 0,05%; and ditihiothreitol (DTT), 2.5 mM). 
Human calfaq>sin B (0.025 Moles in 25 of assay buffer) was added to the 

10 dilations. The assay solutions wexe mixed for 5-10 seconds on a shaker plate, coveml 
and incubated fixr 30 nciinules at room teiiq>erat^ Z^FR-AMC (20 nMoles in 25 |iL . 
of assay buffer) was added to fte assay solutions and hydrolysis was followed 
q>ectrqpbotometEically at ( 460 nm) for 5minutes. Apparent inhibition constants 
(KO were calculated fiom fhe enzyme progress curves using standard mathematical 

15 models. 

Compounds of Ihe invention weare tested by the above-described assay and 
observed to exhibit cafliepsinB inhibitory activity. 

EXAMPLE12 

20 CathqpsinK Assay 

Solutions of test con:q)ounds in varying ccHicentrati ons were prq>ared in 1 0 |iL 
of dime&yl sulfoxide (DMSO) and flien diluted into assay buj^ (40 pl^ cotxqprising: 
MES, 50 mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathq)sm K 
(0.(^06 pMoles in 25 )iL of assay buffer) was added to tiie dilutions. The assay 

25 solutions were mixed for 5-10 seconds on a shaker plate, covered and incubated for 
30minutes at room ten5)aature. Z-Phe-Arg-AMC (4 nMoles in 25 jiL of assay 
buffer) was added to the assay solutions and hydrolysis was followed 
spectrophotom^caUy at ( 460 mn) for 5 minutes. Apparent inhibition constants 
(K^) were calculated firom the esszyme progress curves using standard mathematical 

30 models. 
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Compounds of tfie invention were tested by flie above-described assay and 
observed to exhibit cafliepsm K inhibitoiy activity. ' 

5- 

EXAMPLE 13 

Cafhepsin L Assay 

Solutions of test coiiQ)Ounds in varying concetitrations were prq)ared in 10 pL 
10 of dimethyl sulfoxide (DMSO) and then diluted iiito assay bi^^ 

MES, 50 mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathq)sin L 

> (0.05pMoles in 25 |iL of assay buffer) was added to the dihitiians. The assay 
solutions weare mixed far 5-10 seconds on a shaker plate, covered and incubated for 

- SOminutes at room temperature. Z-Phe-Aig-AMC (1 iiMoles in 25 |iL of assay 
15 buffer) was added to the assay solutions and hydrolysis was followed 
* spectcopbotometrically at ( 460 nm) for 5 minutes, .^iparent inhibition constants 
(K4) were calculated ftom the enzyme progress curves using standard mathematical 
models. 

Conq)ounds of the invention were tested by the above-described assay and 
20 observed to exhibit cathqpsin L inhibxtory activity. 

EXAMPLE 14 

Cathepsin S Assay 

Sohxtions of test conq>ounds in varying concentrations were prq>aied in 10 
25 of dimethyl sulfoxide (DMSO) and then diluted into assay buffer * 
MES, 50 mM (pH 6.5); EDTA, 2.5 mM; and NaCl, 100 mM). Human ca£hq)sin S 
(0.158 pMoles in 25 (iL of assay buffer) was added to the dilutions. The assay 

> solutions were mixed for 5-10 seconds on a shaker plate, covered and incubated for • 
30 minutes at room temperature. Z-Val-Val-Arg-AMC (9 nMoles in 25 nL of assay »^ 

30 buffer) was added to the assay solutions and hydrolysis was followed 
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spectrophotometrically at ( 460 nm) for S mimites. Apparent inhibition constants 
(Ki) were calculated fix>m the enzyme progress curves using standard mathematical 
models. 

Compounds of the invention were tested by the above-described assay and 
5 observed to exhibit cathepsm S inhibitoiy activity. 

EXAMPLE 15 

Representative Phamiaceutical Formulations Containing a Compound of Formula I: 



10 



ORAL FORMULATION 



Compound of Formula I 10-100 mg 

Citric Add Monohydrate 105 mg 

15 Sodium Hydrcndde 18mg - 
Flavoring 

Water * q.s. to 100 mL 

lOTRAVENOUS FORMULATION 

20 Conq;>ound of Formula I 0. 1-10 mg 

Dextrose Monohydrate q.s. to make isotonic 

Citric Acid Monohydrate 1 .05 mg 

Sodium Hydroxide 0.18 mg 

Water for Icgection q.s. to 1.0 mL 

25 

TABLET FORMULATION* 

Compound of Fozmnla I 1% 

Microcarystalline Cellulose 73% 

Stearic Acid 25% 

30 Colloidal Silica 1% 
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The resulting tablets are usefiil for admimstration in accordance ivith Hxc 
metbods of Ibis invention for treating or preventiDg a cafhqisin mediated disease 
state^ such as osteoporosis. 

5 
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We Claim: 



1. 



A coDDpoimd of Fomuila L 



5 




.N 



3/" 



X 



R 



I 



in which: 



10 is selected ftom a group conastmg of -CR^'R^-, -CR^^- and -NR'-, wherein: 



IS where R^^ and R^ ind^peodenfly represent hydrogen or hydroxy^ altemativdy R^^ 
and R^ can be taken togeQier to rqiresent an oxo (=0) groiq>; 
R^ is hydrogen or (CM)aIkyl; and 
R^ is (Ci^)aSkyl or (CH2)i-3 cycloprppyl ; 
R^ is hydros or (Ci-6)alkyi; 
20 R^ is selected from a group consisting of hydrogen and R^; 

attematively R' and R^ tog^er represent ChrS aftylene or -Caa2NR^CH2-, or bofli B} 
and R^ simnltaneously represent fluoro; 

R^ rqiresents (Ci^) aOcyl optionally substitated with a g/x>\sp selected from -Ml^^, 



R andR along with die carbon atoin to ^^ch they are attached rqpresents 
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-m?ciO)EL^^ -NR'qopR^, -nr'c(0)nr'r^, -nr'ccnr'jnr'r'^ ^r^, 

-SR^, -S(0)R", -S(0)2R^, -C(0)R^^ -C(0)OR^^ -0C(0)R3^ -C(0)NR*R^, 
-OCXQJNR'R^, -S(0)2NR'R^, -P(OXOR*)OR'^ -OR", -C0NR*R", 
-SOzNR^R" and -OP(0)(OR*PR^; 
5 R^ is selected ftcxm a group consisthig of (Ci^)aB£^ -(CH2)M(C3.i2)cycloalkyl, 
-(CH2)fr.3lietMo(C5-io)cycloalkyi, -<CH2V3(C6.io)aiyl, -(CH2)o.3hetero(Cs-io)aiyl, 
-<CH2V3(C9-io)bicycloaiyl and -(CH2)o.3hetero(C8.io)bicycloaryl; 
R' is selected from a groiq> consisting of (C6.io)atyl, (C3.io)cycloalkyl, (C3. 
io)hetearocycloa]k3i heteato(C5lio)aiyl, (C9L.io)bicycloaiyI and 

10 hetero(C8.io)bicycloar^, wherein: 

R^ may be substttoted further by a radical selected fiom a gpsap coinsistmg of - 
X^'R^*, 

-XWC(0)R^', -XWC(0X)R2\ -XWC(0)NR*r2^ -XWC(NR"JNRV. - 
X'OR^, 

15 -X'SR". -X'SKOR", -X^(0)2R^\ -X'C(0)R**, -X^CXOpR^*', -X^OCCOJR^V 

-X^C(0)NR*R*\ -X'0C(0)NR*R^ -X'S(0)iNR»R", -X^(0)(OR*)OR^\ -X^OR®'. 
-X'CX>NR»R^, -X'SOzMR^R^ , -X^OPCOXORVR** and -R«, wherein: 

X' is a bond or (Ci^)alk^ene, R^ at eadi occurrence independently is 
liydiD^ or (Ci^)alk]i R^ icpnBsenls -CH2CB^N(CH2CH20B^ 

20 -CH(CH3)CH2N(CH3)2, -CH2CH2OH. -CH2CH2N(CH3)2 or -CH2CN. andR^^is- 
(CM)aIlcyl or -X^^, vdierein X^ is as defined above and is selected fix)in a group 
consisting of (C3-io)cycloaIkyl, heteix)(C5-io)cycloalkyi, (C6-io)aiyi, lietero(C5-io)aryl, 
(C9-io)Wcycloaryl and heten>(C^io)bicycIoarjd, whorein: 

may be substituted further by a radical selected from a groitp consisting of 

25 -XWSP, -XWC(0)R^, -X WqOX)R^> -X WC(0)NR*R^, -X^OR^, 
-X^^C(NR^NR^^, -X^SR^, -X^S(0)R^, -X^S(0)2R^, -X^C(0)R^, 
-X^OC(0)R^, -X^C(0)OR^, -X^C(0)NR^^,~X^OqO)]^^^,.X^S(0)2^ 
-X^OR^, -X^CONR^R^, -X^SQ2NR*R®, -X^(0)(OR^OR^, -X^OP(0)(OR*)OR^ 
and 

30 -R^, whezCTi: 
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X is a bond or (Ci4)all^e3ie and R at each oocunence iDdq;)enden:ay is hydiogeai or 
(CM)alk3i repiesaas CEhfMi-l^iCHaPBTPHh, CH(CH3)CH2N(CH3)2, 
CH2CH2OH, CaabCH2N(CH3)2 or CE2CN, and R^ is (Ci^)a]kyl or -XV*, 
\diiBiCTL X^ is as defined above and R^ is selected from a group consisting of 
5 (CMo)cycloa]k^ heteio(Cs.io)cycIoa]k)1, (C6.io)aiyl, hetero(C5-io)aryl, 
(C».io)bicycloaiyl and beteto(C8.io)bicycloaryl, who^ 

R^ ntiay be substituted further by a radical selected fix>m a groiq> consisting of 
-X^*R^, -XWC(0)R^, -X^*C(OPR^. -X'OR^. 

• -X^'C(0)NR*R^. -X^''C(NR')NR*R",-X'SR^,-X^S(0)R^, 

10 -X^S(0)2R" -X^C(0)R^,-X^0C(0)R^, -X'(XO)OR^, -X^C(0)NR*R^, • 
-X'OC(0)NR*R^, -X^SCOiNR'R^, -X^(OXOR')OR^, -X^OR^, 
-X^CONR'R^. -X'SQzNR^R^. -X^0P(0X0R')0R^ and -R^, ^j^erein: 
X^ is abend or (Ci4)aIk^teD6 and R' at eac^ occurrence mdq>enden1fy is 
(Ci^)alkyi, R^iqwBsents-CQiCaar-NCCBaCaabOHb, -CH[(CH3)CaHiN(Caa3)& 
15 -Ca^CBbOH, -CBbCRiN(CH3)2 or -CH2CN, and R^ is -(CM)aIk)d or -X'R^, 
' yrbstean Xp is as defined above and R^ is selected fiom a gjmap consisting of 

• (C3.io)cydoalk;^ hetBro(Cs.io)cycloa]]c^ (C6-io)ary], heteR)(C^]o)ai^ . 
(C«.to)bicycloaiyl and bj^eKo(Cs-io)bicycloai>l; ivlierein any of the (C3.io)cycloal]c^ 
beten>(Cs.io)cycl0a]kyI, (C6.io)ai:^ heterD(Cs.io)ai^ (C».io)bicycloaiyl and 

20 heten>(C».io)bicycloaryl contained wiflun R\ R^, R^ and R^^ may be substituted - • 
findio: wifli up to five sobstituents selected fam a group consisting of (C]4)aIIcyl, 
(Q^)alkylidene, cyano, halo, nitro, halo-substituted (Ci-3)alk;^ -X^NR'*^", 
-XW*C(0)OR'^ -XW^C(0)NR''r'', -XWC(NR**)NR**R**', -x^or}\ - • 
X^SR'*, 

25 -X'C(0X>R'*. -X^C(0)iNR'*R'^ -X^S(0)2NR'*R^^ -X^(0)(0R')0R'^ - 

X^OR^, 

-X^CONR*R^, -X^C(0)R'^ -X^SOiNR^R^, -X'S(0)R", 
X^0P(0X0R')0R'*, 

-X?NR^''C(0)R", -X^S(0)zR"and-X'C(0)R^',wherebi: 
30 X^ is a bond or (Ci.6)alk3teie, R" i q pr ese n t s •<IBbCBb-N(Cg^CEbOH)2, 
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^(CH3)CH2N(CH3)2, -CH2CH2OH, -CH2CH2N(C3l3)2 or -CH2CN, R^^ at each 
occurreace mdq>eDd€atIy is sdected from a.group consisting of hydrogen^ 
(Ci-3)aftyl or halo-substituted (Cij)alkyl and R^^ is -(Ci.3)allcjd or halo-substituted 
(Ci.3)alk>d; and 

5 the iVk>xide derivatives, prodnig derivatives, protected derivatives, individual stereo 
isomers and mixtures of stereo isomeis, and phannaceutically accq>table salts thereof 
with the proviso ftat only one of r\R^, R^^ and R^ represents a fused bicyclio ring * . 
stnicture. 

10 2. ThecompoimdofClaiml inwhicih: 

X* is -CRV- or •CHR'-; 
R^isH; 

R^ is (Cu) brancbed all^ or -CH2-oycloprq>yl; 
R* is hydrogeu; 

15 R^ is hydn>gen or R^; aItanativeIy,R| and R^ together repi^^ 
-CH2-NR*-€Bb-; 

R^ rqiresents (Cz^) alkyl optionally substituted wifli a group selected from - 
• NR*C(0)OR^, -OR^, -S(0)R^^ -S(0)2R'^, ^0)R^^ -SQ^ and - 
• OP(0)(OR^R^; 

20 R^ is (C6.io)ar^ or hetero(C5"io)aryl,. wherein R^ may be substituted furthCT by a 
radical selected jfccwn a groiq) consisting of -X^NR^R^^ -X^NR*C(0)R^\ - 
X^^C(0)OR^\ 

.X^'^C(0)NR^^^ -X^OR^\ -X^SR}\ -X^C(0)R^\ -X^C(0)0R^^ -X^OC(0)R^^ - 
X^C(0)NR*R^\-X^OR^, -X^CONR^^ and -R^^ wherein: 

25 is-a bond or (Ci^)anc^ene, R^ at each occuirraice independently is hydrogen or 

(CM)aIkyl and R^^ is (Ci.«)alkyl or -X^^, wherein X^ is as defined above; 
R^ is selected fixnn a gioi^ consisting of heteo(C5.io)cycloalkyl, (C6.io)8ryl» 
hete3to(Cs.io)ar]^ and beten)(C&.io)bicycloar^ wherein R^ may be substituted further 
by a radical selected fiom a gfoxsp consisting of (Ci^)alkyl, -X^NR*R^, - 

30 X^C(0)NR*R^, 
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-X^OR^, -XWC(0)OR^, -X^SQzNR^R^, -X^C(0)NR*^^, -X^SC^NR^R^, - 
X?OOR^, -X^OR^, -X^S(0)2R^, X^(R% and -R^, wherem X^ is a bond or 
(Ci-«)alkylene, R^ leptesents -CH2CH2-N(CH2CH20I^^ -CH(C3l3)CH2N(CH3)2, - 
CH2CH2OH, -CHzCNar 
5 -CH2CH2N(CH3)2, R* at e^^ch occinrence independently is hydrogen or (Ci^)a]kyl and 
' R^ is (Ci-8)aDjyl or -X^B^, ^vhaein X^ is as defined above; 

R^ is selected fbwn a group consisting of hetero(C5.io)cycloaIkyl and 
hetero{C5-io)aryl, wherein R^ may be substituted further with R^, -X^OR^, - 
X^V^, -X^COOR^and 

10 -X^SQiNR^^; wherein X^ is a bond or (Ci-6)alkylene, R^ represents 

<S2CH2-N(CH2CH20B)2, -C3a(CBbX3Ha^(CH3)2, -CH2CH2OH, -CH2CNor 
-CH2CH:^(CH3)2> R^ at eadi occurrence indq>endently is hydros or (Ci^)al]cyl 
and R^ is (Ci.«)alk^ or -X^^» wlieran X^ is as defined above; 
R^ is h£teR>(C^io)cycloaIkyl; and wherem any of tibie (C3.io)cycloalk^ 

IS hetero(Cs.io>9cloa]k^ (CMo)ary]»- hetBn>(Cs.io)ar^. (C9.io)bicycloa]:yi and 
heten>(C8.io)bicycloaiyl contained wittnn R^ R^» R^ and R^^ may be substituted 
iiirflier with vp to five substituents selected fiom a gcoui> consisting of (Ci^)alkyl, 
<^ano,halo, nitro, halo-substitated (Ci.3)a]k^ 'yh>fB}^^\ 
-X^OR^ and-X^C(0)R^^ ^<*eran: 

20 X^isabondor(Ci-6)alkylme,R^repjBsents-CH2CH2-^^ 

-CH(CH3)CHiN(CH3)2, -CH2CH2OH, -CH2CH2N(CH3)2 or -CH2CN, R^^ at eadi 
occmrence indq>€ndently is selected fix>m a gioiq) consisting of hydrogen, (Ci.3)alkyl 
or halo-substituted (Ci.3)alkyl and R^^ is *(Ci.3)alk^ or halo-substituted (Ci.3)al]cyl; 
and 

25 the Moxide dsivatives^ prodrug derivatives, im>tected derivatives, individual stereo 
isomers and mixtures of stereo isomers^ andphannaceutically acceptable salts Ihereoi^ 
- wi& die proviso that only one of R^R^, R^andR^rqxresentsafiisedbi(^hcring . 
structure. 

30 3. Acan^K>mldofClaIm21dlexeiIl: 
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R^is i-propyi; 

is hydrogen or R^; 

R^ represents (C4) alkyl optionally substituted wifli a groiq> selected from - 
5 NR^C(0)OR^^or 
-SR^; 

R^ is phenyl or hetero(C5^)arji, wherdn R^ may be substituted fiotiier by a radical 
' selected fiom a group consisting of .X^^^^ -XWC(0)R^^ -XWC(0)OR^* 
and 

R^^is-X^^; 

R^ is selected fiom a gfoxsp consisting of heteio(Cs^)cycloaIkyl, (C6)aiyl, 
h^ero(C5.io)aryl and hetaro(C^)bicycloaryl» wherein R^ can be optionally 
siibslitated furdiear by a radical selected fiom a groiq> consisting of (CM)alk]^ - 

15 X^OR^, -X^'R^, -X^C(0)NR*R^, 

-X^C(0)NR*R^, -X^SQiNR^^andR^; wherem X^ is a bond or (Ci-6)alkylene, 
' R^ represents <£(2C3^^ -CH(C3a;j)C!HiN(CH3)2, 

-CHzCHizOH, -CHzCNor -(3l2C3B[2^(CXb)29 R' at eadi occurrence indepe^ 
hydrogen or (Ci^)alk^ and R^ is (CM)aIk^ or -X^^, ^^Aierom X^ is as d^Eined 

20 • above; 

R^ is selected fiom a group consisting of hetero(Cs-6)cycloaIk>4 and hetero(C5^)aryl^ 
^eremR^ may be substituted fin&erwilhR^. -X^OR^, -X^^^, -X^COOR^ 
and 

-X^SOzNR^R^; ^v^^ierem X^ is a bond or (Ci^)alkylene, R^ r^resents 
25 -CH2CH2-N(CH2CH20H[)2, -CH(CH3)CHiN(CH3)2, -CH2CH2OH, ^jCNor 

-CH2CH2N(CH3)2, R^ at each occurrence independently is hydrogen or (Ci^)alkyl 
and R^ is (CM)aIkyl or -X^^, wh^rem X^ is as defined above; 
R^ is hetero(C5.io)cycloalk^ and herein die (C3.io)cycloa]kyl contained within R^ 
maybe substituted fiirther witfaiq> to three groiq)s selected fix)m a groiq> consisting of 
30 (Ci-2)anc^ 
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4. Acoiiq)ouiulofClaim3 wherein: 
R^ishydrogeI^ 

is phenjd or hetero(CM)aryl, wherein is siibstitiited by -R^*; 
5 R^^is-X^^; 
X^isabond; 

R^ is hetero(Q)aiyl and heteio(C^)ai^ whei^ 
R^ is -X^^, wherein is abond; 

R^ is hetero(CM)aryl, wherein R^^ may be substituted further with R^, -X^OR^\ 
10 -X^*R^, -X^COOR^ or -X^SQzNR^R^; ^lAerein X^ is a bond or (Ci^)alkylene, 
R^icpresCTte Oa2CH2-N(CH2CH20H^ -CaB[{CH3)CH2N(CH3)2, -CHzCRzOB, - 
CHjCa^Ior 

-CH2CH2M(CH3)2, R^ at each occmrence independeofly is hydrogen or (Ci^)a]k^ • 
and R^ is -X^^, wherein X^ is abond; and 
15 R^ is hetero(Cs^)cycloaIk^ substituted with up to two (0-2) groiqis selected fcom a 
group Gonsistirig of (Ci_2)alkyl 

5. A compouDd of Chdm 1 wherein: 
R^ and R^ is hydrogen; 

20 R^ is phenyl or hetero(C5^)aryl» wherein R^ is substituted by -R^^; 
. R^^is-X^^; 
-X^isabond; 

R^ is hetero(C5^)aiyl; wherein R^ is substituted by -R^; 
R^ is -X^^, wherein X^ is a bond; 
25 R^^ is hetero(C«)arj4 substituted by R^; 
R^is-X^^,whereinX^isabond; and 

R^ is hetero(Cs^)cycloaIkyl substituted with vp to two (0-2) groins selected &am a 
group consisting of (CiJzisSkyL 

30 6. A oompound of Qaiml selected fiom: 
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4-Methyl-2-[3H2~piperaziii-l-^-tfiia2ol-4-yl)-^ add 
cyanomethyl-amide; 

4-Methyl-2-{342-(4"me1hyl-pipera2an-l-yl>t^^ 
add cyanometh)d-amide; 
5 2-{342-<4-tal-Butyl-i>iperazm-l-)d)-(inazol^ 
peiitanoic add cyanomethyl-aiziide; 
2-{3'-[2-<3-Dimettiylamino-pynoMdm-l-yl)^^ 
pentanoic add cyanomeHiyl-aniid^ 

4-Meftfayl-244H2-pipexaznirl-yl-11ii^ add 
10 cyanom^^amid^ 

add cyancmiefliyl-aimde; 

4-Methyl-2-{342<4-me£h^-inpenizi^ 

add (l'K:yBiu>-cyclop!ropyQ-aim 
IS 4-MEXIjyl-2-[3*-(Z'^^ add 

cyanometh^-aimd^ 

4TMetliyl-2-{4-[2<4-me1hyl-ipipOTzm 

add (l-<:yaiK)-cycloprDp>i)-amide; 

4-Methyi-2-{3-[2-<4^e1hyl-piperazm-l-yl)-^ 
20 add cyanomeihyl-amide; 

4-Meflhyl-2-{342-<4-me%l-p5)arazm-l-y^ 

add cyaoomedr^-amide; 

2-{342-{4-tat-But^-piperazm-l-yi>tbi^ 

pentanoic add cyanomefliyl-amide; 
25 4-M^yl-244H2-pq)ei:azm-l-yl-ftiazol^ add (1- 

cyano-cyclopropyl)-aniide; 

add (l-Gyano-cyclopropyl)-ainide; 

4-Afeaiyl-2-<4-pq>erazin-l-yl-bqd^ add (l-cyano-cyclopiopyl)- 

30 andd^ 
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4-Me|}iyl-2-[3'-<ipyirofidin*2-ylme1hoxy)^ add cyanomethyl- 

axnide; 

2"[4H4^tert-Butj4-pipa:azii>-l-yl>4)q)henyl-^^ add 
cyanometliyl-ataide; 

5 4-Me1hyl-2-(4 -pipearazin-l-yl-bi^ acid cyanomethyl-amide; 

4-Me&yl-2-[4Hl»23,6-tetrahydn)-pyridin-4-yl)-^^ add 
cyanomethyl-aimde; 

4^Methyl-2-[4H4-mediyl-piperaziiHl-yI>bq)h add cyanometh^- 

amide; 

10 2-[4H4-tert-Butyl-pq?erazm-l-yl>biphm^^ add (l-cyano- 

cycloprop^^amide; 

4-Melhyl-2-{44me&yl-<lHnethyl-pyno^ 
add cyanomeliiyl-aiDide; 

A^Mdikytrl-^y-^ynolidi^^ add cyanamethyl- 

15. amide; 

4-Meihyl-2-[4-(pyirotidin-2-yImethoxy)^^ add cymamethyl- 

amid^ 

4-Metibyi-2-{4*-^ynoUdin-2--^edK>x^^ add cyanomethyl- 

amide; 

20 A-MEayl-l-iy-iUm^^ add 
cyanome&yl-amid^ 

2- {444-(2-Hydroxy-^yl)^>iperazm^ acid 
(lK:yan(M^IqpiopyI>-amide; 

3- [l-<Cyanomefti)d-K:ari>amoyi>3-m add m^yl- 
(lHmeth^-pyiiolidin-3-^)-aaiid^ 

4- M^yl-2H[3'-^yTOfidin-3-yloxy>bip]ieQyI^^ add cyanomefhyl- 
amide; 

4rMeth3^-2-<4*-^ip€ni2ai>l-yl-b5)heay^^ acid cymamethyl-amide; 

34HC^QmedLyl-ca]1>amoyl>3-metfayl-but^>b^ add (2- 

dimetfaylaQ)ioo-elhyi)-amide; 
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4-MeA}i-2-[3*-^ynoUdi]^-3-yloxy>4»phe^ add cyanomdhyl- 

4-Methyl-2-[3-(7-iritiD-lH-iiidol-4-yiy^ acid cyanometh^-amide; 

4-Methyl-2-[3*-^ym)Kdin-3-yloxy)4)iphenyl-3-yl]-pe^^ acid cyanometbyl- 
5 amid^ 

3- [l-(Cyanomettiyl-K;aibamoyl)-3-meth^^ add (2- 
mQrpholin-4-yl-ethyl)-amide; 

2-{3 -[-l-(2-Hydix>xy-dhyl)-piperidin-4-y]mdhyl]^^ 
acid cyanomethyl-amide; 
10 2-(3-{5-[4-(2-Hydroxy-ethyl>pipei:a^ 
meth^rpentaooic add (^anome^^ 

4- Melhyl-2-{3-[2-<4-methyl^q>en^ add ... 
cyanomefliyl-amide; 

S^'ll-^Pyaoomdiiyl^dAsaD^ add (2- 

IS diine&ylaiDiiu>^elhyl)-meih^^ 

4-M6fliyl-2-[4*-^iperidi]]r4-;^oxy)^^^ add cyanomethyl- . 

amid^ 

4-Melhyl-2-{3-[S-(4-meft;^-p|perazin&-l-sul^^ 
add cyanometh^-aniide; 
20 2-{3-[3-(2-AixmKO-ethyl)-lH-ind^^^ add 
cyanoinetiiyl-axDide; 

4-Melhyl-2-[4'-^ynoHdin-3-yloxy)-b^hmyi-^ acid cyanamethyl- 

amide; and 

V 2-[3H2-Dimetliylaimno-thiazol-4-yl^^ add 
25 Q^ometliyl-'aimde. 

7. A conq>oiiiid of Claim 1, selected fiom: 
' 4-Mediyl-2-[3'-<2-pipera2mrl-^-tfaiazol-4-yl)-^ add 
cyancmethyl-amide; 
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2-<4'4Iydioxy-3Msoxazol-5-^-4>jphenyl-3-^)-4-m^y acid cyanomethyl- 

amide; 

2H[4H2-Dimeth)damino-^tti^ add 
cyanomediyl-amide; 

5 2-[3'-<2-Guamdmo-tiiiaMl-4-yl)-biphe^^ add 
cyanomethyl'-aiiiide; 

4-Methyl-2-{3-[5-(4-me*hyl-piperazine-l-sailfo 
add cyanomethyl- amid^ 

4-Me<hyl-2*{3-[2-<4-melh^'{i9eraz^ add 
10 cyanomefhyl-amide; 

N- {H^3»^Did]loio-24iydroxy-pihenyl>lH-pyc^ 

2-{y-[2r^^S-Dimei^^^ add 
cyanomettiyl-aiiiid^ 

4"Me(hyl-2-{3-[2-<4HnetfayI-pq>era^ add 
15' cyaiKimettr^-aimd^ 

A^MdStyi'l'll-iA-pi^^ add cyanomethyl- 

amid^ 

4-Mc«hyl-2-{342-(4-melhyl-p5)erazm^ 
add cyaiiomefhy]raaiide; 
20 4-Mel]iyl-2-{442-(4-melhyl-piperazm 
add cyaii0mediyl--aiii]de; 

4TMethyI-2-[3*-<pyiTofidm-3-yloxy>biphenyW add cyanomediyi- 

amide; 

2- {3Hl-(2-Hydroxy^€tt^>piperidiii-4-yIoxy]-bi^^ 
add (T^nomelfayl-amide; 

4-Mediyl-2-[3'-^iperidin^yloxy)-biphenyl^^^ add cyanametfayl- 

amide; 

4-Methyl-2^[4'-^iq[)eridiii^yloxy)-b9 add cyanomethyl- 

amid^ 
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2- {44H2-Hydroxy-^yl>piperidin-4-yloKy]-l^ 
acid cyanomcthj^-aniide; 

4'Mefiiyl-2-[4'-^yrn>Hd]n-3-yloxy)-biphfi^^ add cyanometh^- 

amide; 

5 2-[3H2-I>ime&ylamin(>-ethoxy^^ acid 
cyanQmetfa>4-aimdfi; 

caiboxyiic acid tert-biityl ester; 
4-{3-[l-(Cyanc>me&^K:ari>aiiK>yl>3-mefli^^ 
10 caii)oxylic acid tert-but^ ester; 

3- {3*-[l-<Cyan(miedi:^Hsa]i>amoyl>3^ 
caibox^c add tert-but^ ester; 
3-{3-[l-(Cyan(H&edrylH:aEbain0^3Hm 
carboxylic addtert-but^ ester; 

IS 2-{5'-FhiQro-2'-<pyirofidii^ add 
cyanomelfa^-aimde; 

3- {341-(QyanMae&3dH5aibanio^3-^ 
carboxylic addt^-butyl ester ; 

4- Meliiyl-2-[3'-^ytroUdin-3-yloxy>b^beayl^^ add cyancnnethyl- 
20 amider 

4-Meih:^-2-[3-(2-ptperazin>l-y]melhyl-ttdazol^ acid 
cyanQmeth^-amide; 

4-<4-{3-[l-(Cyam>m^yl-^:aii)amoyl)-3Hmeth>i^^ 
pq>erazine-l-caiboxy]ic add tert-batyl esten 
25 3-{341-{Cyanomdfayi-<:aibamoyl>3-^^ 
pyrtofidine-l-caxboxylic add tert-butyl ester; 

4-Me&yl-2-[3*-<pyiiolidii]b*3-ylQxy>bq>hfia)^ add cyanooiethyl- 

2-<3-£5oqaiiiolin-^yl-^henyO-4"m^yI-^^ add cyanomeOiyl-aimd^ 
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A-Mdlihyl'2-[4'-(^^ add 

4-Me1byl-2-<4'-mtio-biphenyi-3-yl>pe^ add cyaiiomelhyl-aimde; 
2-<2\4'-Dime<hoxy-bipheayl-3-)1>4-m add cyanQineth)d-aimde; 

5 2"<4 -Me&oxy-bq)henyi-3-yl)-4-methyl--pentanoic add cyanomethyi-amide; 
2-(4 -Ainmo-biphenyl-3-^)-4-me&)d-peatanoic add cyanomethjd-amide; 
2-<3 -Aiiuno-biphenyl-3«yl)-4Htnethyl-pe^^ add cyanomethyi-amide; 
4-Me&yI-2-{3*'*mtit>-biphe3iyl-3->d>-peataBoic add cyanomethyi-amide; 
4rMe(hyl-2-(4 -sxil&moyl-biphenyl-3-^pent^ add cyanomethyi-amide; 
10 2-<5*-Acet^-2-moipholiii-4-yl4>5)heayl-3-yl>^ add cyanomethyl- 

amid^ 

JVKcyaiiome&^[)^metb^-^ 
^-<cyanoinetti^H^mel]3yl-2-{3-<3-qu^ 
M'-<cyanome&3d)-2H;3-<l^^indoI-5-yl)p^ 
IS 4-[(ter/-4i3l0xycaibQn^)amnu>]-3HI-{ 

melh:^iitylH»l'-^li^BDryl; 
4-{[(terr-butoxyDaib<m:^)amiiio]m 
metli:^ut:^H4 -bipheoyl ; 

2-[4Hamiiiom6&yi)[14-^ipl^™:^>3-yi]-^-<cyanome& 
20 ^-<cyanome&^)-4-methyl-2-[3-(l-m^yl-lH-indol-5->d)^^ 
2-[3-(7-mtEO-l^-indol-5-yl)pheQyl]-*JNK<^yaQome 
iV^cyanQmeth>1)-4-methyl-2-[3-<7-mtio-2^-(a 
yl)pheaayl]pentanamide; 

2-[3-(7-amino-l^r-indol-5-yi)pheayi]r2V-(cyanome^^ 
25 jVKcyan0me1hyI>2<3-{3-{(dim^:^[ami^ 
methylpentanamide; 
' ^-<cyanome&yl)-4-methyl-2-[3-{lH-pyrrolo[2^-6]pj^ 
2-{3-[3K2-aminoethyl)-lfr-iDdol-5-yI]phenyi}-^^ 
methy^pentanamid^ 
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(2i{>i^cyaiiomethyl)-4-mediyl-2-[4H4-me^^ 
yl]peixtaDamide; 
(IRyN-icymomeOayl^ 
yl]paitanaimde; 
5 N-^cymomeibyiyA^mc^ 

yllpropanamide; 

jV-(cyanomethyl>4-methyl-2-[4H^ 
yl]pentanamid^ 
10 ^ (45)-JV^cyanomedi^ 
yl]hexanamid^ 
1 (21<)-J^-<cyaiKme«h:^)-2-{444^ 
4"mefliy^acntanamide; 

15 (^yN'icy3iianie^^ 
peatanamide; 

(2R>//<cyanometbyl)-2-{4'-[4<24^^ 
bipheQyl>3-^}-4-metti^peQtanamide; 
20 N-icym(meihyly4-mG^^ 

4-Mediyl-2-[4'-<4-methyli;iipera2an-l-y^^ add cyanomediyl- 

amide; 

2-{444-(2-Hydioxy-^yl)"piperazm-l-yl]-b^h€ny^^ acid 
(l-cyancHjycloprap^>-amide; 
25 4-Me^yl*2-[3'-<4-me&yl-pq>erazi^^ add cyanomedi^- 

amide; 

2-<3-{244-{2-Hydroxy-^^)-pip€raz!iirl-^^^ 
pentanoic add (1-cyano-cycIopn^^anude; 

2-Bq[)liayl-3-yI-4-methyl-peDta^ add (cyaii0-me&yl-melfayl)-anude; 
30 2-Bq>hm^-3-yl--4-meihyl*pentaiioic add (iHTaoo-SnoieCbylsulfiai^-pro^ 
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[!H?^'Bipbssi^^ add 
beaozyl ester; 

4-Methyi-2-[3-(4-iiielhyi-pipera2in-l-yI>^ add cyanomethyl-amide; 

2-Bipheii)4-3-yi-4-niettiyl-pentaiioic add (l-cyaQO-peDtyl)-amide; 
5 4-Methyl-2-^3 -piperazm-l-yl"biphenyl-3-yl)-^ add cyanomethyl-amide; 

4-{3^1-(CyaQQomeary]-caibamoyl)-3-me{hyl-but^ 
caiboxylic acid t^-botyl ester; 
2-<5-{4-[4-<2-Hydn)xy-ediyl>pip€raz!ii-l-yl]^ 
peatanoic add cyanome&yl-amide; 
10 2-{S-{4-(4-Fomiyl-pq>eiazmrl--yl^ add 
cjfaii0me&yl->aiiiidQ 

4^MBlllhyl'2-[S^4^i^^ add cyanometibiyl- 

amide; 

' S^-ll-ijCyaaamie^l-cad^^ add meOxyl 

15. ester; 

2-[3-(23-I>ibydn>4>enzo[l,4]dioxin add 
cyanomethyl-amide; 

2-[4'-(l-Hydroxy-^^)-bq>henyl-3-yl]-4-me^ add cyanomethyl-amide; 

2-P*^ -Bi&-tdfhioiome&yl-4)iphenyl-3-yl>4Hn^ add cyanomethyl- • 

20 amide;. 

2-<4'-Gyano-2*-mdhyl-biphen>d'3-y])-4-methyl-^^ add cyanomethyl-amide; 
N-[l-(Cyanomethyl-caifoamoyI)-2-(2-fhioio-3-medxyi^^^ • 
. benzamide; 

N-[l-(Cyanometfayl-caibamo^2-(2,5-difluoix>-i)heayl^ 
25 bCTzamide; 

2-{34M2-Hychx>xy-ed]^>-pipexazme-l-suIfim:^]^^ 
ineAi^-pentanoic add cyanomediyl-amide; 

3*-[l-(Cyanome<fa^*caibamo^)-3-mediyl-biityl]-bipheayl-^^ add (2- 

moipho]inr4-yl-€tiiyl)-amide; 
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3- [l-(Cyancimethyi-caibamo^^ add (2- 
mcapholin-4-yl-^^)-aiiiide; 

4- Me11r^'2-[3^2-mQipholin-4-^-^ylsuIf^ add 
cyanamethyl-amide; 

5 3'-[l-(Cyanomethyl-<:aibamoyl>3-methyl-bu^ acid (2- 

moipholui--4-^-ethyl)-aiiude; 

3>[l-(Cyanometfayl--caibamo>d>3-me11i^^ add. (2- 

dimefbylamiiK>-ethyl)-meQ^ - 

3- [l-<CyaiK)methyl--caxfoamoyl)-3*meifayl-^i^ add (2- 
dimethylflomiD-eth^amide; 

3^1-(CyaiKm^yl-K:aibaiix>yl)-3-mel^^ add methyl- 

(2-nKnpbo]iiH4-yl-^^aimd^ 

2-<3 -Fti]0n>^9hen^-3-yl)-4-methyl^^ add cyanomeiliyl-aiiiide; 
2-{3-(6-Bro]]K>-pyndm-2-;^[)^lim add cyancuDiedi^-aniid^ 

2'^^'CyaaaO'hifbmyl-3-y^^ add cyanamefliyl-aimde; 

2-^3'<;yaiiD-biphen;^-3-yl)-4-meih;^^>e^^ add cyanomethyl-amide; 
2^4'<::yaiio-bq;>hen^-3-^)^me1fayl-^^^ add cyanomettiyl-amide; 
4"Me&yl-2-^3Hiimioli]>^yl-^^ add cyanomefhyl-aiiiid^ 

4- Metliyl-2-<3-qimiolin-3-y^^ add cyanomediyl-amid^ 
4-MeQiyI-2-(4 -trifluaiQmetlioxy4)ipheii^-3-^ add cyanomefh^-amide; 
4-Me&yl-2-[3<5-mtro-tMazolr2~^)-phea^^^ add cyanQmeOi^-aimde; 
2-^4 -Acetylamino4)ipheayl-3-yl)-4-mediyl- add cyanoxneOiji-amide; 
4-Metfayl-2-[4'-(4-meth^-pq>efazine-l-^^ add 
cyanometbjd-amide; 

4-Meth^-2*[3*-(4HBe&yl-pq)eiazine-l-^^ add 
cyaaomdhjd-aniide; 

4-Me(hyl-2-[4'-^q)eraziiie-l-sii^^ add cyanometfayl- 

amide; 

2-{444-(2rHydnxxy-^yl)-piperazi]i&- 
peolanoic add cyanomelliyl-aniid^ 
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2-{3'-{4-(2-HydR>xy-eflxyl>{»i^^ 
penftanoic add (ryanonaethyl-atDide; 

4-Methyl-2-[4K2-marpholm-4-yl-^yls^^ add 
cyanomethyl-amide; 
5 2-(4-{2-|Bis-<2-hydroxy-ethjd>ammo]-«fliylsd 
pentanoic add cyanomediyl-aniid^ 

4-MethyI-2-[4'-<3-moipliolm-4-yl-jm>pyIsd add 
cyanomediyl-ainide; 

^-MdOxyi'l-lA^-iS-moi^ add 
10 cyanomethyl-ainide; 

2-[4H2-Dimdhylanii]]o-l-mGfli^^ 
add cyanomelliyl-aniide; 

2-[4*-<2-Hydroxy-e&yteiiIfimo^)^ add 

- cyaxi0niediyl--amid^ 

15 2-[4'-<2-Hydnixy-^ylsi]lfi^ add 
(^anomcdiyi-aiiiid^ 
2-[4'-<3rI>imethylaiiiino-pyzrofidm 
add cyai]0m^;^-ainid^ 

* 2-{3*-[2-<3-D]me&ylamiiK>^yiiotidm^ 
20 pentaiu>icaddq^aiiom^yi-aimd^ 

- 4-Me1hyl-2-[4'-<2-pq)erazm-l-^*^^ • add 

* cyanQmefhyl--aiaide; 
[5-<5-AmiiM>-lH"^)yiiolo[3^-b]pyridiii-2-3d)^ 
add; 

25 2-{342K4-tort-Bu^-pipeiazm-l-^>fli^ 
peatanoic add cyanometfayl-aiiiide; 

pentanoic add cyanomethyi-amide; 

* 4-Me&^-2-[3^2-i;iipenizm-l-^^ add (I- 
30 cyaii0^cyclopnq;iyl)-amide; 
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4-Me(h^-2-[3'-<2-pq>eia23ii-l-^met^^ add 
cyaDomethyl-aiiiide; 

4-Methyl-2-[4'-<2-pipcrazm-l-;^-thia^ add (1- • 

cyano-cyclopn>pyl>amide; 
5 4-Methyl-2-{4 -[melhyHl-melhid-pynoBdin-^ 
pentanoic add cyanoniethyl-axmde; and 

2- [4*-^44^onnyl-piperazine-l-sulf<myl)-^ add 
cyanometiiyl-aniide. 

10 8. A phaimaceiitical conopositian comprising a therq>eutically effective amount 
of a conq>oimd of Claim 1 in combination witti one or mote phamiaceutically 
acceptable exGipieat(s). 

9. The composition of Qaim 8 ^vliidi fuifher compiises one or moie active 
15 ingredieQt(s) selected from flie group consisting of (i) a fherqieutically effective 
amomitofabisphosphaDicacidor add ester ttiereof or a pbarmaceutically acceptable 
salt tiiereof and (ii) a therq[)eatically effective amount of an estrogen recq>tor agonist - 
or a phannaceuticaUy acceptable salt thereof 

20 10. The oonqx>sition of Claim 9 ^eandn tiie bi^hosphonic add is selected fiom 
. the groiq> consistmg of 14-^d)loiometii^ene-14-diphosphonic add, 1-faydroxy- 

3- {>yrroIidin-l«y^ropyIidcne-14-bi^hosphonic add, l-hydroxy^3didene-l,l- 
diphospbonic add, l-hydroxy-3-(iV^mefliyl-^-l)eatylamino)propyU^ 
bi^hosphonic acid, 6-amino-l-hydiox>^ex^dene-l,l-bispho^lK>mc add, 3- 

25 (dimeb^amino)-l-hydn)xyprop^dene*l,l-bi^hos^^ add, 3-amino-l- 

hydioxypropylideDe-l,l-bisphosphonic add, 2-pyrid-2-^eth)4idene-l,l- 
bi^hosphonic add, l-hydroxy-2-pyrid*3-ylethylideae-l,l-bisphosphomc acid, 

4- chIoropheai:^11iiometh^enebisphosphonic add and l-hydtoxy- 
2KlJ9'-iinida2x>l-l-yl)ethyUdene-lJ-bispboqi^ add or add ester thereof or a 

30 phamiaceutically accqptable salt tiiereof 



148 



wo 01/49288 



PCT/USOl/00341 



11. The composition of Claim 10 wherdn the bisphosphonic add is 
14-dicUotomelfayleQe-l,l-diphosphoiuc add or a phamiaceulically accq>table salt 

5 

12. The conqiosition of Claim 1 1 whidi comprises 1,1-dichloiomeai^eiie- 
l^l-diphosphonate manosodium trihydratCL 

13. A method fen: treatmg a disease in an animal in yAdc3i inhibition of a 
10' cysteine protease can prevent, inhibit or ameUorate flie pathology and/or 

symptomatology of the disease, ^Iddi method comprises adnmnsteiing to the animal 
atliearq>€^caUye£05cliveamountof ooiiq^ or a i^xide derivative or 

individoal isomer or mixtine of isomm thereof or a phannacentic^ 
thereof 

15- 

14. The method ofClaim 12 ^erem the disease is osteoporosis 

15. The concqpound of Claim 2 sdected jGbom the group consisting o£ 
iV^cyanomethyi>4-methyl-2-[3-^yrid-2-yl)phenyl]penta 

20 ^•<cyanome*h^243Kl^-iJidol-5-yl)phenyl]-4-methylpe^ 

' Ar--cyan0mefli^-2-(4-metiiylsulfonyIbipheayl-3-yl)-^^ 
^■^cyanomefli;^>4-mediyl-2-[3-(5-pyriimdin^)phen^ 
JV'<cyan0meflxji>4^ne1hyl-2-[3-(2-pyrn^ 
25 3'-<l-cyanomeihylcaibanioyl>3-mdfaylbutyl]bq)lim^ 
^^cyanometfa:^>2H;3-<4-isoqu]nolinyl^^ 
JVKcyanom^y]^-4-mefl^-2-^3-(3^uinolinyl^^ 
2-[4HacetyIamino)[14'-^>q>henyl>3-yI^^^ 

30 N-^cymamdbyl)-4^m^ 
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^-^cyanomethyl)-2-[3-(4^-dicUoio-lJy^ 

tert-hvtyl 3Hl-cyanomethylcaibamo;^-3-mefhyIbiityl)biphm^ 
^'-<cyaiiDmelhyl)^methyl-2-[3-<l^xo-2^-^ 
5 yl)phenyl]pesatanaimde; 

2^-dichlQioethyl 

3*-^l-<ryaoomethylcaibamoyl-3-melhyIbi]^ . 
^-<cyaEi0ine1h^)-4-melfayl-2-(4'-^ 
10 ^'<cyaQomelh>1)-4-n^ 

yl)phenyl]pentanaiTride; 

3- (l-{[(cya]iomettLyQanimo]caii^ 2-(3-hydiaxypheii^>- 

4- m0thylpeQtazi0ate; {. 
tertAmtyl 3'-<l-cyai]ometiiylcaibam0yl-3-me&^^ 

15 N-icymofoiiBSi^^ 

tert-bvtyl J\r*S-[3-(l-cyaii0me(hylcaibamoyl-3-mefh 

^-<cymom€thyl>4-me&yl-2-[3-(l-methjd-l/^^ 

20 N-^cydaaomeAiyl)^ 

2-[3-(7-ainiiK>-lJy-iiidol-5-yi)ph€nyl]-i^^ 
iV'-(cyanomethyl)-4^ear^-2-[3-<7-mt^ 
yl)phe3Qyl]pentaiiainide; 

5- [3H[l-{[(cyai]ome(hyl)ainiira 
25 carbox^c add; 

caiboxsmid^ 

l^-pynx>lo[23-5]pydd]n-5-}^)ph^ 
30 N-icyastcmsiB^^^ 
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JV'-^cyaiiome1hyl)-4-me&yl-2-[4'-(4-moi^ ,r-bipheQyl]-3-yl]peatananiide; 
^-(cyaiiDme&yl)-4-fflethyl-2-[2H4-marpliDlm 
i\Kcyanome&yl)-2-(3*{3-[(dimethylan^ 
4-in^y]^pestaiiamide; 
5 2-[4*H(amiiiomefhyl)[14 *-biphenyl]-3-yl]-^-(^ 
/^(cyaiicmielhyl)^m^yl-2-[4^^ 
yllpentiiDamide; 

diiyi 4-[3'-<l-{[(cyanome1]i;^)aniiii0]cart^ 
10- l-p9era2mecait>oxy]ate; and 
2-{3*[3-^--amino^lryl)-L^^ 

melliylpaitanamid^ and flte i^-oxide denvatives» pxodrug derivatives, protected 
derivatives; individual isoomefs and mixtures of isomecs tibereo^ and the 
phannacGutically accq>table salts thereof 

15 

16. ' A pharmaceutical composhion comprising a ther^entically effective 
amount of a conqK>mid of Claim 1 in combination with one or more phamoaceutically 
accqptable excq>ient(s). 

20 17. The composition of CHaim 16 which further conqnises one or more 

active ingrediesit(s) selected fiom the group consistmg of (i) a fter^eutically 
effective amount of a bisphosphonic add or acid ester theieof or a phannaceutically 
acc^table salt them>f and (ii) a tiberqieutically effective amount of an estrogen 
recqrtor agonist or a phaimaceuticallyaccq>tabl6 salt 1h 

25 

18. The composition of Claim 17 wbeiein the bisplioq»honic acid is 

selected fiom the gicoiq> crasisting of l,l-dtdilorometibLylene-l,l-diphosph0nic add, 
l-hydroxy^3^yax>lidii]hl-y^[ixopyKde^ add, 
l^ydroxyedi^dene-lyl^l^hosplionic add, 14iydi0xy--3-<JV-meth^- 

30- iV'-pen^amino)propylidene-l,I-biq^ add, 6-amino-l-IiydroxyhexylideQe- 
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1,1-biqpihospliQnic add, 3-(djmethylanuzio)-lrhy^ 
; add, 3-aixmi0-l-hydioxyprqpyUdme-l,14>i^ add, 2-pyrid-2-ylefhyIideDe- 

lyl-bisphosphomc add, l-hydroxy-2-pydd-3-yleth^de!ne-l,l-bisphosph0i^^ add, 
4-cUQrophenylthioinethyleiiebisphosphomc add and 1 -hydroxy- 
5 2-(ljiy-iimdazol-l-yl)ethyKdene-l,l-bispho^^ acid or add ester thereof or a 
pharmaceaticany accq>table salt thereof. 

19. The coiDposition of Clann 18 whereiii the bisphosphonic add is 

l,l-dicUoroindhyieae-l,lrd3phosphomc add or a phannaceuticaUy accqitable salt 
10 thereof 

i 20. The coiiqpodtion of Claim 19 whidi coniprises 1,1 

l,l-dq;>hosphoiiate moiK)sodiim tiihydrate^ 

IS 21. A method for treatnxg a disease in an ammal in which inhibitioii of a 

> cystdne protease can prevent, inhibit or ameliorate ttie pathology and/or 
symptomatology ofthe disease, Mdnch method conqnises administering to the animal 
a flierap^cally effective amount of CQnq)Ound of Claim 1 or a J\^-oxide derivatiye or 
individiial isomer or ndxtore of isomers thereof or a pharmaceutically accqptahle salt 

20 hereof 

22. - Themefhodof Claim 21 wherein the disease is osteoporosis. 

23. The method of Claim 22 wherem&e animal is ahuman. 

25 

24. The method of Claim 23 wherein the hmnan is a post-menopausal 
woman. 

25. The method of Claim 24 wherein the cysteine protease is cadiq)sin K 
30 activity. 
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26. A process for preparing a compound of Foimnla I: 




is selected from a groi^ consisting of -CR^^-, -CR^^- and -NR% wherein: 
and R^ along with fhe caibon atom to \^ch they are attached rq>resents 



10 




\¥faero R^^ and R^ independently represent hydrogen or hydroxy, altematively R^^ 
andR''canbetakentogetfacrtorqireseDtanoxo(^^ 
R^ is faydbtogen or (Ci^)alkyi; and 
15 R^ is (Ci-8)alkyl or (CH2)i-3 cyclopropyl ; 

R^ is hydrogen or (Ci^jalkjd; 

R' is selected fix>m a gronp consistmg of hydrogen and R"^; 

altematively R* and R^ together represent C2-5 alkylene or -CH2NR*C3a[r, or bofli R^ 
and R^ sanuhaneonsly represent fluoro; 
20 R'^ f^nresents (Ci^) alk^ optionally substituted with a gjcoup selected from -NR^^^, 
-NR^C(0)R^, -NR*C(0)OR^^ -NR*C(0)NR^^, -NR*C(NR*)NR^^, -OR^^ 
-SR^^ -S(0)R^, -S(0)2R^^ -C(0)R^, -C(OpR^^ -OCXO)R^^ -C(0)^IR^^^ 
-OCK0)^lR*R^,-S(O)2NR*R^,-P(0X0R^0R^^^ -CONR*R^, 
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-S02^^R'R^ and -0P(0X0R')0R'^ 

is selected fiom a groiq> consistaig of (CM)a]kyl» -(GH2)o.3(C3.i2)cycloalkyl, 
-(CH2)o.3lietero(C5.io)cycloaIky!, -(CH2)o.3(C6-io)ai>i -(CH2)o.3lietero(C5-io)aiyl, 
-(CH2)ft.3(C<>.io)bicycloaa7i and-(CH2V3heteTO(Cs.io)bicycloaryl; 
5 is selected from a groiq> consistiag of (C6.io)aiyi) (C3.io)cycloa]kyl, (C3. 
io)hetaocycloa]kyl, heteio(Q.io)ai^ (C9Lio)bicycloai^ and 

lietBro(C4.io)bi(^loar^vdiereiii: 

R^ may be sabstituted fiirttier by a radical sdected fiom a gn>iq> consistiog of - 

x'nr'r^, 

10 -X'NR"C(0)R", -X'NR'CXOPR*^ -X^'C(0)iNR'R", -X^'C(NR")NR*R^*, - 
X^OR^, 

-X'SR^", -X^OJR.^, -X'S(0)aR^, -X^C(0)R", -X'C(0)0R*\ -X^0C(0JR^', 

-X'C0NR*R^. -X^SOzMR^R^ , -X^0P(0X0R')0R^* and wherein: 
15 X* is a bond or (Ci^)all^enie» R' at each occmrence independoifly is 

hydrogen or (Ci^)alkyl, R" rgnieseots -CB2CHrN(CH2CH^ 

-CH(CH3)CH2N(CH3)2, -CH2CH2OH, -CH2CH2N(CH3)2 or -CH2CN, and R^* is - . 
(Ci^)a]kyl or -X^^, wherein X^ is as defined above and R^ is selected fiom a groiqD 
consisting of (C5-io)cycloaI]^ hetero(Cs-io)<^loa]kyl, (C6-io)aryI, heten>(Cs.io)aiyl, 

20 (C9.io)bicycloar^andheteco(C8.io)bicycloar^^eTran: 

R^ may be sobstitated fiirdier by a radical selected fiom a groiq> consisting of 
-X^*R^, -X^»C(0)R^, -X^^CCOPR^, -XWC(0)NR*R^, -X'OR^, 
-X^''C(NR')NR'R^, -X^SR^, -X^S(0)R^,-X^S(0)2R^,-X^C(0)R^, 
-X^0C(P)BP, -X^C(0)0R^. -X^C(0)NR'^^,-X'0C(0)NR'R^.-X'S(0)2btR*R^, . 

25 -X^OR^, -X'C^NR"^^, -X^SOiNR'^^, -X^OXOR'y)R^, 0C^OP(0XO 
and 

X' is abond <n: (Ci.|j)aIkylGne andR' at each occunence independeolly is hydrogen or 
(Ci.6)a]kyl, R^ n^nesents CH2CH2-N(CB[bCB20H)2, CHCCHsX^B^CCHsK 
30 CEfcCSiOH, CHiCH^CHih « CB2CN, and R^ is (Ci^)alM or -X'R^, 
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■wbaxoBi X is as defined above and R is selected fiom a gcaap consisting of 
(C3.io)cycloa]k^ lietero(Cs-io)cycloaI]r)dl, (C6.io)ac^ betearo(C5.io)ar^ 
(CVio)bicycloai^ andheten>(C^io)bicycloa]7l, ^raein 

may be substituted fbrther by a radical selected fix}m a group consisting of 
5 ^ -X^'R^, -xWc(0)R^, -X^'C(0)0R^, -X^OR^, 

-X'NR'C(0)NR*R^, -X^'C(NR')NR'R^,-X'SR",-X'S(0)R^, 
-X^S(0)2R^,-X^C(0)R^.-X^0C(0)R", -X^C(0)0R^, -X^C(0)NR*R", 
-X^OC(0)NR*R^. -X^S(0)iNR«R^, -X¥(0)(OR^OR^, -X^OR^, 
-X'CONR'R^, -X^SOjNR^R^, -X^0P(0)(0R*)0R" and -R", herein: 
10 X^ is a bond or (Ci.^)alk;;^ene and R^ at each occorrence independently is hydrogen <xr 
(Ci^alk^d, R^rqjiesents-<:H2aBb-N(CH2CH2OB02, -C3H(CH3)CH2N(Caa3)2, 
• -OBbCHiOH, -CRiCW(CH3)2 or rCBaCN, and is -(CM)alk^ or -X^^*, 
wherein X' is as defined above and R^ is selected fixmi a group condsting of 
- (C3^o)^cloalkyl, heliaro(C5-io)cycIoaIlc^ (C$.io)ar^ h^egpo(CMo)aiyl, 
• IS (C9-io)bicycloar^ and heteto(CB.io!^cycloaiyl; wherein any of the (C3.io)cycloalkyl, 
hetero(C5-io)cycloaIlc^ (C6.io)ai3d, hetero(Cs-io)aiyl* (C9.io)bicycloai)i. and 
hetero(Cg.io)bi(^oai^ contained wiflun R^ R^, R^ and R^ be substitttted 
fiofher wifii rtp to five substitaentB sdected firom a groiq> consisting of (Ci4)a]k^ 
(CM)aIl^dene, cyano» haIo» mtro» halo-snbstitnted id-iyaSkyU -X^^^'^ 
20 -X^"C(0)OR", -X^*'C(0)NR'*R". -X^"C(NR*'^'*R", -x^or}\ - 
X^SR"\ 

-X'C(0)OR^*. -X'C(0)NR*^'*, -X^S(0)2NR*^*', -X^(OXOR'y)R^^ - 
X^OR^. 

-X^CONR*R^, -X^C(0)R", -X^SOjNR'R^, -X^S(0)R", 
25 X^0P(0)(0R*)0R", 

-XWC(0)R", -X^S(0)2R" and -X'C(0)R•^ wherein: 
X' is a bond or (Ci^)alk3iene, R" rq>resents -Caa2CHrN(CH2CH20H)2, 
-CH(CH3)CH2N(CH3)2, -CHaCaBbOH, -a^C3aS2N(CH3)2 or -OfcCN, R" at each 
occncTBDce indq>endentty is selected fiom a groiqp consisting of hydrogra. 



155 



wo 01/49288 PCT/USOl/00341 



(Ci.3)alk}4 or halo-substitiited (Cu3)alkyl and R^^ is -<Ci.3)aIlcid or halo-substituted 
(C].3)alIc^;aDd 

tibe //-oxide derivatives, prodrag derivatives, protected derivatives, individual isomeis 
and mixtures of isomers, and phannaceuttcaUy acceptable salts fluxeo^ wiHi the 
5 proviso that only one of R^, R^ and R^ lepresents a fused bicyclic ring 
stnicture; which process conqmses: 
(A) reacting a compound of Foimula 2: 



^Xl 'OH 



o 

2 

10 

with a con^iound of the fomiula NE2CR^R^CN, wherem R\ R^ and R^ are as 
defined above; and 

(B) optionally converting a congiound of Fooonula I into a phaimaceutically 
accqytable salt; 

IS (Q optional)^ converting a salt fimn of a conq)Ound of Fomiula I to non-salt 

(D) . optionally converting an unoxidized form of a oonqpound of Fonmila I mto a 
phaimaceutically accqrtable i^-oxide; 

(E) optionally converting an ^-oxide foim of a coropound of Foimula I its 
20 unoxidized form; 

(F) optionaUy resolving an individual isomer of a compound of Fonnulal fiom a 
mixture of isomers; 

(G) optionally converting a non-Klerivatized conqpound of Formula I into a 
phaimaceutically prodrag derivative; and 

25 (H) optionaUy converting a prodnig derivative of a conq)ound 
non-derivatized form. 
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